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.»eMo Second, Third, or Fourth Installment 


Have you counted the cost of 
attaching power supply cords to 
your products? Belden Engineered 
Cords, complete with molded plugs 
or connectors, ready to attach, mean 
no cord grief—no extra costs. 


NO SECOND INSTALL- 
MENT for Higher Installation 
Costs. Engineered to your product, 
Belden Cords make for easy instal- 


lation—eliminate costly extra assem- 
bly operations. 

NO THIRD INSTALL- 
MENT for Rejections. Belden 
Electrical Cords are engineered to 
work — and factory tested. They 
give the plus values that eliminate 
rejections due to cord failure. 

NO FOURTH INSTALL- 
MENT for Returned Goods. 


Belden Cords are engineered for the 
service they encounter. Built far 
above minimum standards, they give 
your product the chance to operate 
without cord failure and to main- 
tain your customer’s good will. 


Investigate Belden Cords . . . you 
will find that besides all these sav- 
ings, the initial price is low, too. 





ieee CLEA 


You couldn’t buy 


a better bearing ! 


NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS ¢ BRISTOL, CONNECTICUT 
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Try slipping an Inmanco Formed Fibre Wedge into the slot . 
notice how smoothly it glides in. That’s because Inmanco Wedges 
have superior moisture resistance to keep the ends from spreading 
and prevent other distortion. 

Now, try breaking off the projecting end . . . see how cleanly it 
snaps off at the end of the slot, no time is wasted in cutting the 
wedge to length. These easy insertion and clean break-off features 
save assembly time, reduce your labor costs. 

Inmanco Formed Fibre Wedges are carried in stock in nine stand- 
ard “U”-shaped sizes to meet practically all wedging applications. 
They are supplied in standard 48-in. lengths, in moistureproof bundles 
of 250 feet. Special sizes and lengths can be made to meet your indi- 
vidual requirements. Start saving assembly time, now, with Inmanco ‘ 
Formed Fibre Wedges. Write, today, for full information and samples, ! 
telling us the approximate sizes you use. 


NINE STANDARD “U"’-SHAPED STOCK SIZES 















QUICKEST OF ALL 
FIBRE WEDGES TO INSTALL 


FREE SHOWN 
FIBRE WEDGE ee ce a a “SIZE 


Send for this unique 
Selector Card with at- 


SELECTOR 
tached wedge samples. & J aH cx cz 
Select the proper size just 


by turning out each wedge F117 F144 
and inserting it in the slot. 


INMANCO PRODUCTS ARE MANUFACTURED EXCLUSIVELY BY 


INSULATION 








CHICAGO, Til. PEORIA, ILL. 
aaecaest aaa MANUFACTURERS CORPORATION re 
CLEVELAND, OHIO 565 W. WASHINGTON BLVD., CHICAGO 6 PORTLAND, ORE. 
insulation Manufacturers Corp. Electrical Specialty Co. 
DAYTON, OHIO SACRAMENTO, CALIF. 
Insulation Manufacturers Corp. WHERE TO GET INMANCO Western Fiberglas Supply, Ltd. 
DENVER, COLO. FORMED FIBRE WEDGES SAN FRANCISCO, CALIF. 
Electrical Specialty Co. LOS ANGELES, CALIF, MOBILE, ALA. Electrical Specialty Co. 
DETROIT, MICH. Electrical Specialty Co. Russell Electric Co., Inc. Tri-State Supply Corp. 
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Siosiel Featertee Designer and Engineer Must Work Together 


Dave Chapman, Brooks Stevens and J. B. Federico stress that success 
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Director Reader Service 
Keep Product Development on a Practical Level 


A. M. Ross, Vice President In Charge of Research and Development, 
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—————— 


Published monthly by 
THE GAGE PUBLISHING COMPANY 


Publishers to Industry Since 1892 Will it Sell? The Crucial Question in Product Design 
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Staff report on their importance in introducing new concepts of per- 
formance for components and materials in nonmilitary products. 
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Business has cleared the 
bottom of the 1949 recession and 
is on the way up; but the danger 
of major strikes has still to be 


hurdled. 


MINOUS shadow of steel and 

coal strikes obscures an other- 
wise bright business picture. As this 
is being written, the situation is still 
unresolved; it still may be more of 
a war of nerves than an outright 
conflict. How the die will finally 
fall is, of course, pure guessing, 
though coal miners actually are al- 
ready out without the benefit of a 
formal strike order. The big ques- 
tion is, will the administration use 
all available powers of moral per- 
suasion and legal authority to fore- 
stall these crippling stoppages? 


Meanwhile the recuperative 
power of American industry has 
been potently proved during the past 
few months. We have dissipated the 
fear of a depression tailspin generated 
by falling consumption and declining 
employment. The necessary correc- 
tions have come along as might 
have been expected in an economy 
as inherently sound and healthy as 
ours. Inventories and prices were in 
the main sensibly adjusted. Consis- 
tent, though slow buying, began to 
gradually clear up excess stocks, 
overloaded pipelines. As against the 
initial tendency last spring to trim 
sail and scurry for shelter before an 
almost anticipated economic storm, 
business determined to stake its 
chances for a full recovery on the 
principle of mass production and low- 
ered costs to the consumer. And na- 
tional buying power held at a high 
level to buttress industry’s determina- 
tion. Personal incomes in June (De- 
partment of Commerce figures) were 
at an annual rate of $213.5 billions, 


Headpiece: First production of General Elec- 
tric’s new 8%-in. metal electromagnetic type 
TV tube at its Electronics Park plant, Syracuse, 
N. Y. G-E says that this tube provides 50 per 
cent more picture area than conventional 7-in. 
tube and costs no more to make. 


6 





only a scant 2 per cent below the all- 
time high of last December. Current 
annual rate is at least as high, possi- 


bly higher. 


To the product design engineer 
the brighter economic skies should 
mean that previously constricted op- 
portunities for new designs should 
again begin to open up. Aggressive 
plans in merchandising and consumer 
advertising should in all logic be im- 
plemented by, and integrated with, 
improvements and innovations in 
product design. Trend to design for 
economy and lower cost to consumer 
will, of course, persist. This will be 
all to the good; for the current pick- 
up in business is a definite reflection 
of the consumer’s favorable reaction 
to lower prices. The product engi- 
neer will have to watch, however, the 
rising cost of basic raw materials and 
components, which may well be in- 
escapable with a general improve- 
ment in business. Higher labor costs, 
too, are in the offing. The problem 
will be to design for the lowest pos- 
sible costs consistent with the use 
of sound materials and good compo- 
nents. 


So with all due caution it can 
be said that the worst of the 1949 
recession seems to have been passed. 
For the immediate future, at least, 
the outlook (again barring strikes) 
looks good. September production 
and sales figures, when released, may 
well set up the bold pattern of a 
clear-cut business upsurge. The up- 
ward trend was already evident in 
July, though it was slight; it assumed 
stronger proportions in August; it 
may be in full force as the year moves 
into its final quarter. 


Pacing the favorable trends 
are two August statistical facts: (1) 
Employment spurted to a 1949 peak— 
59,947,000, or some 227,000 more 
than were at work in July. (2) The 
Federal Reserve Board production in- 


dex rose to 168, up by six points from, 


July and registering the first reversal 


of the downward slump that had con. 
tinued without a let-up since last 
October. Extra significance lies in the 
factor that the employment gains 
were primarily in industrial jobs; 
definite indication that manufactur. 
ing companies are going ahead with 
new and expanded production plans, 


August survey-report of the Na. 
tional Association of Purchasing 
Agents finds that increases in pro- 
duction and in new orders exceeded 
declines by a ratio of 3 to 1. Prices 
for industrial materials appeared 
somewhat firmer. Purchases for in- 
ventories continued to be reduced, 
except for some stockpiling in mate. 
rials where strikes are feared, pri- 
marily steel and coal. Buying policies 
have been somewhat relaxed, with a 
slight swing to a 60-day position as 
against the predominant policy of 
“hand-to-mouth to 30 days.” But it 
should be noted that with most in- 
dustrial materials in ready supply, 
there is no immediate incentive for 
buying. Most purchasing 
agents feel that while major labor 


advance 


costs remain unsettled manufacturing 
activities can be developed only on a 
relatively short-time basis. 
Important section in the NAPA 
report deals with employment. It in- 
dicates that declining payrolls have 
about bottom in August. 
Only 27 per cent of those replying 
to the survey reported further layoffs, 
as against an average of 50 per cent 
for the previous six months and 26 
per cent in November when the lay- 
off trend began. Re-employment is 
listed by 21 per cent, the highest 
figure since last November. It is inter- 
esting to note, too, that production 
increases were reported by 42 per 
cent, testimony to an apparent in- 
crease in man-hour productivity, in 
many instances not necessarily con- 
nected with an increased labor force. 


reached 


Price-wise, NAPA finds _ brass 
and copper products, lead products, 
and zinc oxides in the “up” category; 
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Wherever you are, Ryerson trucks are rolling 
your way every day... speeding shipments of 
the finest quality steel from nearby Ryerson 
stocks. 


Carbon, alloy and stainless analyses in thou- 
sands of shapes, sizes and finishes make up this 
daily stream of steel. In pounds and tons it 
flows to your industry from the nationwide net- 
work of thirteen big Ryerson plants. 


This service cuts purchasing time because one 
call to Ryerson, one order and one invoice quick- 
ly covers a whole group of steel requirements. 
Do you want one piece or a truckload? You get 
prompt, personal service either way. Do you 


Daily Steel Deliveries 
to Electrical Manufacturers 





want your steel sheared, sawed or slit—burned, 
bent, punched or threaded? You can be sure of 
getting quick accurate delivery from your near- 
by Ryerson plant. So call us next time you need 
steel from stock. We’ll get it to you faster be- 
cause we’re coming your way every day. 


PRINCIPAL PRODUCTS 
BARS—Carbon & alloy, hot STAINLESS—Allegheny metal 
rolled & cold finished plates, sheets, bars, etc. 
STRUCTURALS—Channels, PLATES—Sheared & U. M., 


angles, beams, etc. Inland 4-Way Floor Plate 


TUBING—Seamless & weld- SHEETS—Hot & cold rolled, 
ed mechanical & boiler tubes many types & coatings 


MACHINERY & TOOLS—For metal working 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK 


BOSTON « PHILADELPHIA «¢ DETROIT «+ CINCINNATI 


CLEVELAND + PITTSBURGH + BUFFALO + CHICAGO «+ MILWAUKEE «+ ST. LOUIS + LOS ANGELES + SAN FRANCISCO 

























Factory Sales Industrial Electrical Controls* 
(1949 compared to 1948, in nearest thousands of dollars) 


















































ment control 





A-c and d-c marine and navy auxiliary 
control 


Electronic and magnetic resistance weld- 
ing control 


Other electronic control including photo- 
electric and variable speed motor control 
All other a-c and d-c special purpose con- 
trol including fire pump, laundry, rubber 
mill, paper mill and similar control 
equipment 


Total 


Steel mill and material handling equip- 





1949 1948 
Products First Second | First First 
| quarter | quarter ___half half 
A-c general purpose controls: 
Manual across-the-line starters $1,131 |$ 885 |$ 2,016 |$ 2,239 
Magnetic across-the-line starters 5,790 | 5,644 11,434 | 13,558 
Reduced voltage starters 1,654 1,838 3,492 | 4,935 
Synchronous motor control 717 (| 748 1465 | 1,761 
All other general purpose starters 2,450 3,192 5,642 | 5,637 
D-c general purpose controls $ 638 | $ 614 | $ 1,252 |$ 1,674 
General purpose accessories: | 
Rheostats and resistors $ 1,397 |$ 1,821 |$ 3,218 | $ 2,906 
Other accessories including timers, push 
buttons, limit switches, pressure, tem- 
perature, and other pilot circuit devices 3,014 2,751 | 5,765 6,874 
A-c and d-c drum controllers $ 621 |\$ 496 1$ 1,117 |$ 1,343 
A-c and d-c brakes $ 707 |$ 680 |$ 1,387 /|$ 1,224 


$ 3,703 |$ 6,059 | $ 5,807 


$ 670 |$ 1,506 |$ 2,176 |$ 1,249 
$ 729 |$ 764 |$ 1,493 |$ 1,955 
$ 679 


$ 680 /|$ 1,359 |$ 1,167 


$ 2,261 ($ 2,521 ($ 4,783 | $ 5,784 
24,815 $27,843 ($52,658 | $58,113 


@ Based on statistics compiled by NEMA from member and reporting companies only. 





while asbestos, castings, electric&l sup- 
plies, cast iron, mercury, paints, 
platinum, phenolics and other syn- 
thetic resins and rubber are in the 
“down” group. Aluminum, brass 
scrap, and steel sheets are “harder 
to get.” 


Electric motor sales (see table 
on page 10) for the first half of this 
year are substantially down in every 
category listed as against the same 
period last year. This was to be ex- 
pected, since 1948 shipments still rep- 
resented execution of long-standing 
postwar backlogs. Encouraging point 
in this tabulation is the steady show- 
ing made in the second quarter of 


this 
recession—as against the first quarter. 
In fractional-hp motors, total sales 
were actually higher, 2,182,928 units, 
as against 2,170,144. 


year—the worst period of the 


Industrial electrical controls 
show up to even better advantage (see 
the table above). In ten of the fifteen 
categories tabulated, sales in the sec- 
ond quarter of this year were higher 
than in the first quarter, with the 
total $27,843,000, against $24,815.,- 
000. For the first half of 1949 total 
sales of $52,658,000 are about 9.4 
per cent below the $58,113,000 vol- 
ume for the same period last year. 


Mid-summer upswing in elec- 


tric refrigerator sales sharply pe 
versed the previous downward reall 
Pickup was already felt at the retail 
end in June and July and gathered 
speed in August. Manufacturers, such 
as Westinghouse, Hotpoint, Phileo 
Crosley and Frigidaire report step. 
ped-up production lines. In some in. 
stances a temporary allocation sys- 
tem—reminiscent of postwar days— 
had to be re-instituted, as demand 
was outstripping the previously cur. 
tailed output. Whether the demand 
will continue as good for the balance 
of 1949 is a moot question. In any 
event, the current situation reflects 
a vigorous buying interest which al. 
most caught the manufacturers by 
surprise. 


Vast improvement is also in ey}- 
dence in washers since July, when 
factory sales skidded to 200,900 
units—26.2 per cent off from June. 
August sales have sprung back to 
some 316,000 units and carload buy- 
ing is said to have been resumed in 
good quantities. (American Home 
Laundry Manufacturers Association.) 
Strong revival of consumer interest 
has caused manufacturers to up sharp- 
ly their estimates for total 1949 sales; 
some expect these to exceed 3,000,000 
units. Sales last year—largest on ree- 
ord—were 4,000,000. One company, 
Apex Electrical Manufacturing Com- 
pany, reports that August shipments 
of washers, ironers and dryers estab- 
lished a record for this year. The 
Nineteen Hundred Corporation re- 
ports that it is now manufacturing 
28.4 per cent more washers, dryers, 
and ironers than in October, 1948, 
its previous peak year. 


Appliances sales in general have 
spurted and encouraging reports have 
been received on smaller items such 
as griddles, toasters, etc. The place 
of aggressive sales plans in this over- 
all appliance picture is not to be dis- 
counted. Hotpoint Inc., which has 
launched an all-out sales program in 
July, reports that sales of all its ap- 
pliances for the first eight months of 
this year are running ahead of 1948. 


Dim spot in the situation is 
still the machine tool business. July 
orders dipped to an index point of 
48.0, as against 53.6 in June, a new 
low for the year. Best month this 
year was March, with a sales index 
of 93.5. July shipments also dipped to 
a new low for 1949—60.8, as against 
79.0 in June, which was the year's 
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Whether you need floodlight lenses or tiny 
“bull’s-eyes'’—Kopp’s skilled engineering 
and experienced manufacturing assure 
glassware that completely fulfills your re+ 
quirements. KOPP has had many years of 
specialized experience in the design and 
production of industrial glassware. Con- 
sequently, we are in an ideal position to 
serve you. 

If you will specify the results you want 
to get, we will design the glass part, make 
the mould, produce and test the item and 
complete your order. 

We will be glad to send you an illus- 
trated booklet describing our service. 


KOPP GLASS, INC. 


SWISSVALE, PA. 





To assure top quality glass specify KOPP! 
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best. Foreign sales—the machine tool 
builder’s best hope—are still in the 
doldrums. July index was the year’s 
low—14.2 (National Machine Tool 
Builders Association. Base, average 
shipments 1945-46-47=100.) Re- 
cent drastic devaluation of the Brit- 
ish pound sterling followed by de- 
valuation of the currency of other 
nations in the sterling block may re- 
sult in an increase of foreign orders 
for American machines as supply of 
American dollars becomes less con- 
stricted abroad. But this may be some- 
what of a long-range prospect. 


Foreign currency devaluations 
will have two further repercussions: 
(1) It may result in a downward 
movement in some raw materials now 
largely controlled in the sterling areas. 
Among these materials are tin, rub- 
ber, and natural resins such as copals 
and damars used in manufacture of 
varnishes. (2) It will give impetus to 
sales of foreign-made goods in this 
market, including some machinery 
and electrical equipment. The British, 
in particular, are likely to intensify 
their efforts. A British company, for 
example, is reported ready to ‘enter 
this market with a new line of book- 
binding machines that feature elec- 
trical automatic controls. 

But this situation is not necessarily 
adverse to the interest of American- 
designed industrial equipment or ap- 
pliances. Currency devaluation, plus 
the real net progress achieved through 
the Marshall plan, are helping to 
bring world trade back into a realis- 
tic focus out of many postwar dis- 
tortions. Industry in every country 
should benefit in the final analysis. 


Nonferrous markets continue 
active. August copper deliveries 


ELECTRICAL 


VANUFACTURING 


——_——_$—_$. $$ 
Factory Shipments of Fractional-HP and Integral-HP Motors: 


(1949 compared to 1948, in units) 


Type 


Fractional-HP: 


Aircraft motors, generators, and motor- 


generator sets 
Universal motors and parts 


Shaded pole motors, ail types, rated 1/30 
hp, 1725 rpm and smaller, not included 


above 


All other fractional-hp motors, genera- 


tors, and motor-generator sets 


Total 


Integral-hp motors, single phase, | hp and 


larger, all types 


1 hp up to and incl. 5 hp 
Larger than 5 hp up to and incl. 20 hp 


Integral-hp polyphase induction motors: 


All others larger than 20 hp up to and 


incl. 200 hp 


Total 


1949 1948 
First Second First ie 2 

quarter | quarter half half 
14,950 | 16,910 | 31,860 | 100,307 
433,280 | 403,628 | 836,908 /|1,429,163 
313,655 | 328,782 | 642,437 | 928,218 

} 

/1,408,259 |1,433,608 2,841,867 |4,754,258 
2,170,144 |2,182,928 (4,353,072 |7,211,946 
27,22 31,549 | 58,770 | 135,853 
97,656 | 84,883 | 182,539 | 333,076 
28,044 24,659 | 52,703 | 117.975 
14,383 14,309 28,692 | 37,829 
140,083 123,851 263,934 188,880 


@ Based on statistics compiled by NEMA from member and reporting companies only. 





zoomed to 90,739 tons, against 45,316 
in July. Crude production remained 
rather steady—56,232 tons, against 
56,360. (Copper Institute.) Substan- 
tial volume is being booked at the 
current price of 175gc per lb. Lead is 
firm, with August shipments reported 
far in excess of July and probably 
exceeding January, the year’s peak. 


Miscellany— 
July output of TV receivers drop- 
ped to a 1949 low—79,531 units, 





Among the 


compared to 160,736 in June, accord- 
ing to the RMA—but vacation shut- 
downs were the cause. . . . Gear vol- 
ume in July declined by 15.2 per 
cent from June, according to the 
AGMA. . . . June sales of plastics 
(U. S. Tariff Commission) held up 
pretty well compared with May... . 
Polystyrene molding materials are 
still No. 1 with 12,966,426 lb, against 
7,442,141 lb of phenolics. . . . Foun- 
dries report a substantial increase in 
demand for gray iron castings. 


feature articles scheduled to 


appear in coming issues @ Fundamentals of Adjustable-speed D-C Drives e Engi- 


neering Properties of Glass for electrical products e Designing Electrical Controls for 


injection molding machines @ Available types of electrical Counters for built-in service @ 


Wide-band Chain Amplifier, an Honorable Mention Award Paper 
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FLAME-RESISTANT 
LIGHTWEIGHT 
ECONOMICAL 
VERSATILE 
COLORFUL 
TOUGH 

















Housing is molded in two nesting parts. Pin-point 
gating reduces finishing operations, yields sturdy pieces 
free from flow marks. Motor, circulating fan and 
scent-block assembly are held in place by a metal bracket 
mounted by means of four metal bushings press-fiited 
into the plastic housing. 

(DISTRIBUTED BY Y & Y DEODORIZER CO., PHILADELPHIA, PA.) 


Another Design First 


attained with ‘‘Hercules’’ Flame-Resistant Acetate 


First device of its type to be molded with ‘‘Hercules’’ Flame- 
Resistant Acetate, the [RO Electric Deodorizer also becomes the 
the first commercially available model to obtain Underwriters’ 
Laboratories approval. 

‘“‘Hercules” Flame-Resistant Acetate gives the housing of this 
unique deodorizer its impact strength, its attractive ivory color, 
as well as the all-important advantage of a truly self-extinguishing 
material which can be rapidly injection molded. 

Housings and similar applications utilizing ‘““Hercules’’ Flame- 
Resistant Acetate are bringing added sales appeal to a growing list 
of electrical appliances. Our technical staff invites inquiries on 
improving your product with a quality Hercules material. 


HERCULES POWDER COMPANY 


INCORPORATED 


971 Market Street, Wilmington 99, Delaware 





“HERCULES” IS REG. U. S. PAT. OFF. CP9-8 
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TYPICAL APPLICATIONS 


RADIO AND ELECTRONICS 
TUBE COMPONENTS: Cathode ray tube mount supports, Kovar- 


Glass Terminals and Kovar Metal shapes. Ceramics of Steatite 
or Refractory and thermal shock resistant oxides. 


ANTENNAS: Low loss Strains, Spreaders, Stand-offs, Entrance 
Cups and Bushings. Ceramic parts or ceramics assembled with 
metal fittings. 


TRANSMISSION LINE: Coaxial Cable insulators. Low loss 


Supports, Strains and Spreaders for two or more wires. 
PRINTED CIRCUITS: Low loss ceramics for miniature radio, 


hearing aids, etc. Precision ground ceramic plates or printed 
circuits. 

CONDENSERS: Shafts and End Plates, plain or metallized. 
Ceramic cases for paper condensers. Hi K compositions, P-100 
through N-750; K-33 to K-4000 supplied as rods, tubes, discs, 
special shapes, plain or metallized. 


TRANSFORMERS: Plain or metallized ceramic Lead-through 
Bushings. Kovar-Glass Terminals. 


RESISTORS: Plain or metallized Cores and Cases. Temperature 
Sensitive Ceramic Resistors, resistance decreasing approximately 
30% for each 10° C rise. 


TRANSMITTERS AND RECEIVERS: Round, square and Conical 
Stand-offs and Stand-off Assemblies. Cylindrical and Bar Type 
Coil Forms of ultra low loss Steatite. 


INSULCON 


Stupakoff Insulcon is a rich source of Infra-Red Radiation used 
in spectrographic and other technical applications. Insulcon 
is a second class conductor with infinite electrical resistance at 
room temperature and about 500 ohms at 3000° F. 


CASTING CORES 


Investment Casting Cores—precision made, round, tapered, 
threaded and special shapes. Easily removed with hot caustic 
soda or by machining. 


WIRING DEVICES 


Ceramic Switch Bases, Ceiling Receptacles, plain or pull-chain, 
Sockets, Outlet Boxes and Pole Line Insulators. 


THERMOCOUPLE INSULATORS 


Single or multiple hole Tubing for base or rare metal. Flex- 
Sok Beads. Special thermal shock resistant and highly refractory 
Insulators. 


MERCURY SWITCHES 


Glass to Ceramic Seals. Kovar-Glass Seals and Terminals. 
Kovar Metal sheet, rods, tubes or shapes. 


INSTRUMENTS 


Special compositions of controlled porosity and density for 
Altimeter and Pressure Equalization Applications. Ceramic 
Dash Pots and Pointer Stops. Kovar-Glass Terminals and Lead- 
through Bushings for pressure sealed and Evacuated Devices. 
Temperature Sensitive Resistors, resistance decreasing approx- 
imately 30°7, per 10° C rise, for Temperature Measurement, Com- 
pensation and Control, Pressure, Flow, High Frequency Power 
Measurement, Time Delay and Audio Frequency Applications: 


ARC SUPPRESSORS 


Arc and flame resistant ceramics in simple or intricate designs. 
Ceramics or Assemblies. 


TURBO-JET PARTS 


Tubes, Rods and Special Shapes of highly Refractory and Thermal 
Shock Resistant Compositions. 


ELECTRICAL APPLIANCES 


Thermal shock resistant Terminal Blocks, Switch Cases, Entrance 
Bushings, Grommets, Elements, Cores, Spools and Hooks. 


STUPAKOFF’S FIFTY-FIRST YEAR 


AN A TO Z SELECTION OF CERAMICS: 


ALUMINA, CORDIERITE, MAGNESIA, PORCELAIG, 


KOVAR-GLASS TERMINALS 


STUPAKOFF 


ATROBE 140¢ 


CERAMIC & 
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Latrobe, 


STEATITE, THORIA, TITANIA, AND ZIRCON 
KOVAR METAL 


MANUFACTURING COMPANY 


Pennsylvania CABLE: STUPAKOFF LATROBE 
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SILVER ALLOY BRAZING 





MOST VERSATILE AND VALUABLE “TOOLS” 


us 


From the making of little electrical connections 
to husky joints on big generators, brazing with 
EASY-FLO and SIL-FOS is used today for thou- 
sands of different metal joining jobs in the original 
production, the installation and the repair of elec- 
trical apparatus and equipment. 


To anyone familiar with what EASY-FLO and 
SIL-FOS can do, this industry-wide use comes as 
no surprise. For low-temperature EASY-FLO and 
SIL-FOS silver alloy brazing satisfies every re- 
quirement of metal joining for both current-carry- 
ing and structural purposes. It’s simple . . . it's fast 

. it’s reliable. It makes joints high in electrical 
conductivity . . . strong and enduring as the metals 








PARTIAL LIST OF ELECTRICAL PRODUCTS MADE WITH THE AID OF EASY-FLO AND SIL-FC 


joined . . . at a surprisingly low cost per joint. Its 
low brazing temperature joins thin gauge metals 
safely. ... And, as a fast, reliable, low-cost meth- 
od of joining stampings, screw machine parts and 
die castings, the use of EASY-FLO and SIL-FOS 
brazed construction is constantly expanding. 


GET THE FULL STORY IN THESE BULLETINS 


These two bulletins will give 
you a clear picture of the re- 
markable versatility of EASY- 
FLO and SIL-FOS brazing and 
the reasons why it is so fast, 
reliable and economical. Write 
for copies today. Ask for Bul- 
letins 12-A and 15. 























APPLIANCES Reflector Lamps Circuit Breakers Generators Radio 

Contacts Stoves Condensers Instruments Rotor Bars & Rings 
Controls Teakettles Contacts Leads and Terminals Refrigeration 

Fans Toasters Control Systems Lugs Switches 

Heaters Electric Furnaces Melting Equipment Telephones & Telegraph 
Irons EQUIPMENT Electrode Holders Meters Transformers 

Lamps Alarm Systems Electro-therapeutic Motors Welding Equipment 
Mixers Brush Holders Field Connections Outlet Boxes Wire Connections 






Oil Burners Bus Bars Fuses Radar Wire & Cable Mfa. 








82 FULTON STREET NEW YORK 7, N. Y. 
Bridgeport, Conn. + Chicago, Ill. « Los Angeles, Cal. » Providence, R. I. « Toronto, Canada 
Agents in Principal Cities 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 13 





<a aybe 

aa A BONN ete 

LOM Vente 
a7 “tee! 


Temperature control instruments that 
make travel on passenger trains safer and 
more comfortable rely for accurate, de- 
pendable performance on Clifford Ther- 
mostatic Bellows Assemblies designed 
Sy a a me) ee 


Whether your problem is controlling temperature or 
pressure, sealing shafts or valves against leakage, or 
transmitting motion, it may pay you to investigate 
bellows assemblies. Doing it before your designs are too 
far advanced may save you time, trouble and money. 
Our engineering department will make a confidential 
analysis of your sketches and specifications and submit 
recommendations. No cost or obligation involved. 
CLIFFORD MANUFACTURING COMPANY, 
126 Grove St., Waltham 54, Massachusetts. Division of 
Standard-Thomson Corporation. Offices in New York, 
Detroit, Chicago, Los Angeles. 
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© CLIFFORD * 


HYDRAULICALLY- FORMED BELLOWS 


AND BELLOWS ASSEMBLIES 


ALL-ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 
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1-§ SPRINGS of beryllium copper can help you 


IMPROVE YOUR PRODUCT’S QUALITY, REDUCE YOUR COST, INCREASE YOUR PRODUCTION 


Instrument Specialties Company specializes in the realize the fullest performance potential from the 
design and custom manufacture of age-hardened superior spring materials around which I-S serv- 
alloy springs. With our specially developed pro- ice to designers and manufacturers has been de- 
cesses and machines, our engineers are able to veloped. 





STRIP SPRINGS 


Fabricated from beryllium copper. 

Easily handled, readily broken apart by hand or used 
in automatic or semi-automatic assembling devices 
and contact riveting machines. 

Individual pieces may be broken off without trace of 
burr. 

Eliminate sorting, untangling and handling of loose 
pieces. 

Springs may be produced in strips to various shapes; 
formed angles mty be held within plus or minus one 
degree. 

Heat treated in multiple fixtures to insure uniformity, 
close tolerances and elimination of variations in 
spring-back. 


COIL SPRINGS 


Made from laboratory tested beryllium copper wire. 
Special coil and heat treating equipment insures 100% 
uniformity. 

Guaranteed rigid tolerances held on diameter and load 
tests at specified deflection. 

These factors combine to assure increased service life 
through higher endurance strength—make products 
perform more consistently by eliminating drift, set or 
fatigue. Furthermore, they eliminate expensive hand 
adjustment and reduce inspection costs of finished 
product. 






























PRODUCTION 
















HIGH FREQUENCY SPECIALTIES 


We are equipped to supply standard mating parts for 
use with 2C-39, 2C-40, 2C-43 and 3C-37 tubes, or 
custom made parts in related fields. 


Grounding strips and contact fingers can be supplied 
in standard or special contours. 


“Flea” contacts for subminiature tubes. 


SHORT-RUN SERVICE 


For those who need quick delivery of parts in pilot 
quantities or require a low-cost proving ground for 
spring designs. I-S methods eliminate expensive tool- 
ing. Laboratory controlled, precision produced—yet 
at lower cost than is possible with permanent, high- 
activity tools. 


We are equipped to handle conventional stampings 
in short runs or in high production. 





A COMPLETE ENGINEERING AND 
SAMPLE SERVICE 

s in the design — let 

hi ou how I-S springs of bery!ium 
ade tune be designed to fit your needs. 
Ample stock, flexible facilities, short mpi 
time speed production of sample lots an 
tna) orders. 











When your product i 


INSTRUMENT SPECIALTIES CO., INC. 


254 Bergen Boulevard Little Falls, New Jersey 
Telephone: Little Falls 4-0280 
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Parker-Kalon GROUND THREAD Socket SetScrews 


are UCLY hile with shop men 
e 








“You can count 
on uniform, : 
dependable Class 3 
fit with P-K Socket 
Set Screws.” 


Compare! Write for Samples! 


See why P-K Ground Thread Socket Set Screws 
speed assemblies, improve strength and safety. 
Thread grinding, once reserved for screws used inthe 
finest precision equipment, now gives Parker-Kalon 

_ Socket Set Screws the accurate finish and faultless 
contour that mean faster assembly and more sales 
for your products. Write for samples today. 





SEND FOR STOCK LIST NOW 


eee t 


~* 





PARKER-KALON conrorarion 


200 Varick Street 
New York 14, N. Y. 


i AVAILABLE THROUGH ACCREDITED DISTRIBUTORS IN EVERY INDUSTRIAL AREA + 


oie 8 — 
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H. I. Walker says, “I no longer get shocked 
when lightning strikes my high wire. G-E Texto- 
lite shoe soles give me complete protection.” 





@ If you haven’t as yet used nonmetallic G-E Textolite lami- 
nated plastics in your products, you should give it a try. Versatile 
General Electric Textolite may be your solution to lower costs 
and product improvement... it has excellent electrical prop- 
erties. Then too, its mechanical, thermal, and chemical charac- 
teristics are outstanding. : 

Although the story about the aerial artist may be a slight 
exaggeration, it does point up an important fact—G-E Textolite 
is continually solving difficult problems. Why not fully investi- 
gate this proven material. You'll profit. Plastics Division, 
Chemical Department, General Electric Company, One Plastics 
Avenue, Pittsfield, Mass. 


G-E TEXTOLITE LAMINATED PLASTICS IS SUPPLIED IN: 


oo 





LOW-PRESSURE MOLDED-LAMINATED 
MOLDED PARTS PARTS 


GENERAL 


SHEETS, TUBES 
RODS 


ELECTRIC 
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FABRICATED 
PARTS 
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TEXTOLITE* LAMINATED 


It’s the excellent electrical 
properties that enable G-E 
Textolite to perform this 
insulating feat. If it weren't 
for General Electric Tex- 
tolite, high-wire artistry 
would be mighty uncom- 
fortable . .. even deadly 
during electrical storms. 





SEND FOR THIS HELPFUL BULLETIN TODAY— 
IT’S FREE 


Write for your copy of “G-E Tex- 
tolite Laminated Plastics.” It lists 
grades, properties, fabricating in- 
structions, and detailed information 
about Textolite industrial laminates. 
General Electric Company 
Chemical Department (8-10) 
One Plastics Ave., 

Pittsfield, Mass. 


Please send me the new G-E Textolite 
laminated plastics bulletin 
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The finish of television? In a way, yes. For every television set has — inside and 
out—product finishes which make it handsomer, less expensive, better. And this 
full-color advertisement, the 6th in a series, will help make some thirty-two million 
Americans more ‘“‘finish conscious.”’ 


The better the finish, 
the better the buy! 


This is the slogan now being used to 
remind your customers that a good 
buy starts with a good finish. 


And arresting advertisements like 
the one above, in four of the nation’s 
top magazines* point out that a bet- 
ter finish means more beauty, longer 
life for every piece of furniture, every 
appliance used in the home, the 
school, the office. 


More beauty and greater durabil- 
ity for everything from diaper pins 
to caskets. 


And these advertisements mean 
that thirty-two million Americans 
(including those who buy your prod- 
ucts) are going to take a closer look 
at the finish in the future. 


Are you sure that you are using the 
best, the most durable, most saleable 
finish on your products? It’s always 
wise to START YOUR BUYING 
WITH THE FINISH IN MIND! 


*See Time, September 19, 1949 
Country Gentleman, September, 1949 
Better Homes and Gardens, September, 1949 
The Saturday Evening Post, August 13, 1949 


NATIONAL PAINT, VARNISH AND LACQUER ASSOCIATION, INC., WASHINGTON, D. C. | 
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SIZE 1 ILLUSTRATED 


MAGNETIC STARTER 


THE SMALLEST STARTER ON THE MARKET 
AVAILABLE IN LOCAL AND REMOTE CONTROL OR SELECTOR SWITCH TYPES 


Working electricians — installation and maintenance men — have approved the new Arrow-Hart “RA” Magnetic 
Starter. Its new design makes wiring easier — straight through all the-way — provides roomier wiring space in 
smaller enclosures and requires less mounting space when installed on panels. 

Servicing is easy, too. All terminals and contacts are reached quickly with no waste time or motion. And it is 
easier to install in smaller spaces without sacrifice of accessibility or convenience. There’s a lot of performance 
packed into the small and compact enclosure — 6-3/16" x 6-11/16" x 3-5/8”. Because of its space-saving 
features, it outdistances conventional starters in design and performance. 


Put these features together and you have the new Arrow-Hart “RA” 1 Magnetic Starter. You get quick, easy 
hook-ups, long unit life and low maintenance cost. You get a starter that’s compact, sturdy and dependable 
mechanically and electrically — one you can rely on for outstanding performance. 


NEW TYPE ‘‘RA’’ AVAILABLE IN SIZES 0,1,2 AND 3 
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ARROW-HART NEW “RA” MAGNETIC STARTERS 
ARE EASY TO WIRE - - EASY TO SERVICE 





. ere My 


Simplicity of design speeds up installation and maintenance time; 
saves you money by shortening shutdowns. Be convinced. Loosen one 
screw — the enclosure cover lifts off and is free of dangling wires. 
Terminals are all top exposed for direct wiring. Contact inspection or 
replacement is made readily by loosening two hood retaining screws. 
Switch can be quickly removed from enclosure by loosening three 
mounting screws. 


BIG, TOUGH CONTACTS 


Here are rugged, heavy duty, copper contacts with special silver alloy 
tips that will take plenty of punishment. Special hidden spring-loaded 
keys provide speedy and easy change of contacts. Simply lift contact 
to clear guide post — permitting 90 turn of key to free contact. 
Replace contact and spin key into locking slot. No loose parts. 


Contact surfaces after several hundred thousand cycles at 50 
Ampere, 440 Volt, 50% power factor on motor load. 


PLASKON ALKYD PROTECTION 


New thermosetting molding compound used in A-H base and hood 
features phenomenally high resistance to tracking. ASTM standard test 
procedure proves that Plaskon Alkyd exceeds the arc resistance of the 
next best material by 50% to 65%. Does not support combustion. 
Provides hard and durable surface and superior dimensional stability. 
The introduction of Plaskon Alkyd is another step to insure maximum 
performance and long life in Arrow-Hart “RA” Magnetic Starters. 


HERE'S BALANCED MECHANISM 


Right angle balanced mechanism multiplies the leverage and trans- 
fers it from a vertical to a horizontal plane. Correct contact pressure 
is assured at all times with reduced wattage consumption of the mag- 
net coil, 


Arrow-Hart Magnetic Starters are available in sizes 0,1, 2 and 
3, to handle motors up to 50 H. P. at 440 and 550 Volt. Write 
for folder giving wiring diagrams, catalog data and other 
information. 
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Brother Peddlers! ... 
Meet our New Star Salesman 


... this built-in VEEDER-ROOT COUNTER* 


LISTEN TO THIS SALES MANAGER: 
“First of the month, this counter goes 


into all our machines as standard, origi- products began to click faster in sales 
nal equipment. This means our custom- ... when they began to count. For built-in 
ers get a new service from our product— Veeder-Root Countrol is a valuable 
a means of getting accurate produc- extra service, a distinctive feature that 
tion records and cutting out waste talks business in the language of the 
and mistakes. And as for us, we toughest customer... in plain, black- ev ee — 
get an iron-clad means of prov- and-white figures. Commun uae a 
ing our service guarantee. And these figures can be put to work _ long, built into a long 
Now, my friends, you’ve in endless ways, for a poultry-physician ee was 
really got a new high- or a map-maker, as the case may be. So __ or what have you. It’s 
voltage line to yoursales why not for you? Don’t say: “But my one of scores of V-R 
, Orn: counters shown in the 

story — and no one else product can’t count.” Give it a chance to 


: . i ; 4 8-page condensed cata- 
in the business has it, yet. speak for itself... directly to us. Write. log. Write for your copy. 


Veeder-Root | §cloluiNiriejRis 


VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 


In Canada: Veeder- Root of Canada, Ltd., 955 St. 
James Street, Montreal 3. In Great Britain: Veeder- 
Root Ltd., Kilspindie Road, Dundee, Scotland. 
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Let’s get going!” 
That’s an example of how “countless” 
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ENCLOSED NON-VENTILATED motor 
for dusty, non-explosive atmospheres, 
Ratings from 1 to 12 hp. 


Special Sheaves 


Super-7 V-Belts Magic-Grip Sheaves 


Texrope V-Belt Drives 

Fastest delivery in industry on standard V-Belt sizes and 
lengths. Constant speed drives include complete line of 
Texiron, Texsteel, Texdrive, Magic-Grip, gindasd cast iron 
and steel sheaves for section A, B, C, D, and E belts. For 
adjustable speed, Vari-Pitch sheaves give speed range of 
100% per sheave, Vari-Pitch speed changers 375% range. 


Speed Changers 





Sold — Applied — Serviced by Authorized Dealers, Certified 
Service Shops, and District Offices Throughout U. S. 
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Specify Allis-Chalmers ... for quality 
backed by 50 years of motor building 
...a century of manufacturing experi- 
ence. Motors from 2 HP to any size 
and a nation-wide certified service pro. 
gram to keep your motors running! 


eee 





GENERAL PURPOSE motor handles 
90% of all alternating current 
motor requirements. Ruggedly con- 
structed with distortionless rotor. 
Sizes from 1/2 to 200 hp. 


ENCLOSED FAN-COOLED motor 
for use in dusty atmospheres 
where danger of explosion does 
not exist. Suitable for outdoor 
use. Sizes from V2 to 200 hp. 









Motor Starters 


Rotary Control and Push Buttons 


Controls — Any Type or Size 

Across-the-line starters for a-c motors range from size 0 to 
7. Manual or magnetic, full or reduced voltage starters for 
any industrial application. Standard, dust-tight, water-tight, 
and explosion-proof enclosures. Standard and heavy duty 
push button stations, rotary switches, voltage regulators, 


contactors and relays. 
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VERTICAL MOTOR TYPE ARV. 
Available in open, enclosed, fan- 
cooled, splash-proof, and explo- 
sion-proof types. Ratings from 1/2 
fo 200 hp, 25, 50, and 60 cycles. 


EXPLOSION-PROOF approved by 
Underwriters for Class |, Group D, 
and Class Il, Group G locations. 
Safe in atmospheres containing 
gasoline, etc. 374 to 200 hp. 


SPLASH-PROOF excludes top or 
side directed particles or liquids. 
Squirrel cage type with anti-fric- 
tion bearings. Available in ratings 
from 1/2 to 200 hp. 





DIRECT CURRENT motors for ad- 
justable speed and ‘continuous re- 
versing drives. Furnished in open, 
drip-proof, splash-proof-and other 
modifications, 2 to 200 hp. 





WOUND ROTOR motor for 
use where high starting 
torque and low starting 
current is required... also 
for adjustable speed drives. 
Open, splash-proof and en- 
closed. 2 to 200 hp, 








Electrifugal Pump. 


SIDE OR ANGLE mounting 
motor in. open, enclosed 
fan-cooled, splash-proof and 
explosion-proof types. Rat- 
ings’ from 1Y2 to 75 hp. 
Normal or high starting 
torque windings. 


: 


Pumps = 10 to 10,000 gpm 


Electrifugal pumps have bracket and flange cast integral 
with motor frame, This insures perfect alignment of pump 
and motor. Use for general purpose pumping from 15 to- 
1600 gpm — heads to 180 ft. — motors from 3% to 25 hp. 
Complete line of coolant and circulating pumps are now 


available for quick delivery, 


CHALMER: 
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GEARMOTORS for low- 
speed drives give speeds 
from 7.5 rpm to 780 rpm 
using 1750 rpm motor. 
Class I, Il, and Ill gears. 
All motor and Integral 
types. 1 to 75 hp. 





# 


Coolant and Circulating Pump. 


GENERAL PURPOSE in rat- 
ings from 1 to 72 hp. 
Here's a small, tough, squir- 
rel-cage motor with anti- 
friction bearings. Normal or 
high starting torque, normal 
or low starting current, 


MULTI-SPEED SQUIRREL 
CAGE motors in constant 
torque, variable torque, 
and constant. horsepower 
types. Two or four speeds. 
Sizes range from Ye to 75 
hp. Speeds 450 to 3600 rpm, 





Electrifugal, Texrope, Super-7, Texiron, Texsteel, 
Texdrive, Magic-Grip and Vari-Pitch are Allis- 


Chalmers trademarks. 
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Street... 


3 ALLIS-CHALMERS, 937A SO. 70 ST. 
s MILWAUKEE, WIS. 


Please send me: 

Handy Guide to Electric Motors (5186052H 
Handy Guide to Centrifugal Pumps (5386059D) 
Handy Guide to Texrope Drives (2086051H) 
Variable Voltage Planer Drives 

Equipment for Machine Tools (2587110) 

D-C Remote Indications and Controls (1486641) 
Coolant Circulating Pumps (5286975) 
General Purpose Motor Controls (1487132} 


Name.............. conidia 
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ELIMINATE 
TAPPING IN 
MATERIAL 


Shakeproof Thread-Cutting Screws actually cut their own 
snug mating threads in practically any material . . . costly 
separate tapping operations are completely eliminated ! 
The exclusive Shakeproof thread-cutting slot in each 
screw forms a sharp, serrated cutting edge . . . assuring 
true tapping action as the screw is driven. Special heat 
treatment makes Shakeproof Thread-Cutting Screws 
stronger too . . . nearly twice as strong as ordinary ma- 
chine screws! And, because each screw fits tightly in 
its self-cut, perfectly mated thread, maximum resistance 
to vibration loosening is assured! 

All these advantages will make your assembly process 
simpler and more efficient . . . see how in the new Shake- 
proof Thread-Cutting Screw book. You can check the 
typical applications shown against your own .. . and 
there’s convenient technical data too! Write for your free 
copy today ! 

SHAKEPROOF Inc., Division of Illinois Tool Works, 2501 
North Keeler Avenue, Chicago 339, Illinois. In Canada: 
C: 2ada Illinois Tools, Ltd., Toronto, Ontario. 


Shakeproof 


THREAD-CUTTING SCREWS 
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Type 1 Shakeproof Thread-Cutting Ser 
* ideal for a wide range of aa 
stainless steels and the harder alleys 


Type 23 Shakeproof Thread-Cutting Screw 
— assures efficient thread-cutting action 
in the softer metals and die castings. 


prod 


Type 25 Shakeproof Thread-Cutting Screw 
— provides maximum resistance to strip- 
ping and decreases internal stresses 
in plastic applications. 


FASTENING HEADQUARTERS 


TRADE MARK 
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Wie THAT'S AS BRIGHT 


AS THE uicuts / 


,.. anew development possible only ee of Geon resin 


T’S true that Christmas comes only 
Gite a year, but you can spark a 
good idea at any time when something 
gives your imagination a lift! 


Fora start, look at the Geon polyvinyl] 
insulated wire on this set of Christmas 
tree lights. Here's wire that in its trans- 
lucent brightness rivals the decorative 
values of the lights themselves. No 
need to hide the wire, for it does as 


“Plascene’’ decorative wire by 

Chester Cable Corp., Chester, N. Y. 
‘Superior’ Christmas tree lighting set by 
Abbott Manufacturing Co., Summit, N. J. 


B. F. Goodrich Chemical Company 


much as the ornaments to brighten 
up the whole appearance of the tree. 


This insulation has novel qualities, 
because it is based on Geon resin. It’s 
smooth and pliable, won't kink or knot. 
It comes in an array of gay Christmas 
colors and the colors stay bright. It 
will last through many seasons and 
fire hazard is minimized because Geon 
insulated wire is flame-resistant. 


What Geon resin does for this new- 
type wire is but one example of how it 
makes better and more saleable products 
in almost every field. The family of 
Geon resins makes handsome, durable 
flooring, stain-and-scuff-resistant up- 
holstery, raincoats, wonderful new dra- 
peries and a long list of other products. 
And you can be sure that with Geon’s 
amazing qualities and versatility there 
are more new products on the way! 


If Geon’s possibilities spark your 
imagination for improving or develop- 
ing a product, we'll gladly help you. 
We supply the raw materials only, but 
our technicians are at your service in 
working out ideas. Just write Dept. 
J-10, B. F. Goodrich Chemical Com- 
pany, Rose Building, Cleveland 15, 
Ohio. In Canada: Kitchener, Ontario. 





A DIVISION OF 
THE B. F. GOODRICH COMPANY 


GEON polyvinyl materials * HYCAR American rubber * GOOD-RITE chemicals and plasticizers 
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ONLY HELIOS* DRY DEVELOPING MATERIALS GIVE YOU: 


K&E QUALITY. Trusted by draftsmen and engi- 


neers for 82 years. 

K&E DEPENDABILITY. Your best assurance of 
consistent results in making positive line prints. 
Only when you use dependable materials can you get 
consistent results in making positive line prints. 


To be sure of absolute K &E standards in the color- 
forming components required for these dry diazo 
products, we established a new plant where we man- 
ufacture HELIOS materials exclusively. We not only 


26 


control and make the finished materials, but actually 
manufacture, from the raw materials, the image- 
forming chemical components as well. Thus HELIOS 
papers, cloths and films are the product of 82 years of 
K &E experience and K &E insistence on quality first. 


HELIOS dry developed materials cover a wide field 
of reproduction needs. They consist of opaque papers 
(black, blue and maroon line) and opaque cloth for 
working prints, besides transparent papers and cloth 
and clear and matte films, for intermediate originals 
(to use instead of originals). 
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For samples and full information about the HELIOS 
line and what it can do for you, ask any K & E Dealer 
or Branch or write us here in Hoboken, N. J. 


PARAGON* DRAFTING MACHINES TAKE 
WASTE MOTION OUT OF DRAWING 


The PARAGON Drafting Machine combines 
T-Square, triangles, protractor and scales, all in one 
single unit, controlled entirely by one hand. The 
scales glide into any position on the board. The 
lightest touch rotates them to the angle desired. 
You can draw all lines to exact length. 


The design of the PARAGON Drafting Machine 
assures permanent accuracy. The open center arm 
construction makes it practically impossible to dis- 
turb the band tension, which is properly set at the 
factory and needs no further adjustment. 


Let your K&E Dealer or Branch demonstrate this 
machine or write for full description to Keuffel & 
Esser Co., Hoboken, N. J. 
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LEROY* LETTERING AND SYMBOL 
DRAWING IS UNIFORM AND QUICK 


LEROY lettering and symbol drawing need no special 
skill or training. LEROY equipment offers a wide 
variety of alphabets and sizes, including Regular 
Gothic, Reversed, Condensed, Extended and Outline 
Gothic, Cheltenham, Greek, Isometric alphabets and 
ellipses, Electrical, Map and Welding symbols. 


K&E can make special LEROY templates with your 
own words, phrases, designs, 
symbols or trade marks. 


Ask your K&E Dealer or ly 

any K&E Branch for 1 “&S 
eS 

a demonstration or cS 


write to K&E, Ho- retry 


boken, N. J. for the # een. 
@n, 7 * £5, “ton 
LEROY Booklet. Magy Men, 
tag, Me hey 
*Trade Mark® “Rtgp,s “ley, 
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Speer carbon brushes 


eo 74 7 4 


/ REFLECT, 


oe 4 Off 4/4, 


Quality 


Reflected in the fine reputation Speer Carbon 
Brushes have enjoyed for more than half a century 
is their uniformly superior quality. Careful selec- 
tion of raw materials, and processing according to 
standards established by Speer under actual severe 
service conditions throughout its long years of ex- 
perience, account for this high quality—laboratory 
testing assures it before any Speer Carbon Brush is 
sold. That’s why you can be sure of long, trouble- 
free commutation when you specify “Speer’’ for all 
your electric motor and generator requirements. 


OMe. 


G- 
Speer 


SINT e = bushes-contacts - welding electrodes - graphite anodes - rheostat discs - packing rings- carbon parts 
EMeAeeedneee CHICAGO CLEVELAND> DETROIT: MILWAUKEE-NEW YORK >= PITTSBURGH 
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A typical application where Speer Carbon Brushes provide long, trouble-free 
service is in motor-generator sets such as these, which power elevator controls. 

















U.S. PAT. 2,181,067 


@ 5020 
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UN 07 eb a 
single arm armature, equipped , 
with one snap-action switch. 


sus smaut, conraer CLARE RELAY 


WILL SWITCH 1250 WATTS WITH AN INPUT OF 1 WATT! 


This new CLARE Type “JMS” Relay is a sensitive relay for switching 
heavy a-c loads with small d-c controlling currents...as high as 1250 
watts can be switched with a 1-watt input. 


It combines the outstanding features of the larger CLARE Type “CMS” 
Relay with the small size and light weight of the CLARE Type “J” Relay 
and employs a new-type Micro precision switch of unusual efficiency 
and compact design. 


The CLARE Type “JMS” Relay is especially suitable to locations sub- 
ject to sudden jolts, constant vibration or tilting. It may be provided 
with either one or two Micro snap-action switches, or with one switch 
and a pileup of twin-contact springs. For installations where quick 
removal or replacement may be desirable, it may be fitted and wired to 
a standard radio type plug. 


This new relay is a development of CLARE’s unceasing effort to keep 
pace with every industrial relay requirement. Our engineers and sales 
representatives are constantly at your service to provide just the relay to 
meet your specific need, 


For full information on the CLARE Type “JMS” Relay, look up the 
CLARE office in your classified telephone directory ... or write for 
Bulletin 102 to C. P. Clare, 4719 West Sunnyside Avenue, Chicago 30, 


Illinois. In Canada: Canadian Line Materials Ltd., Toronto 13. Cable 
Address CLARELAY, 


Se ee ee 





Showing mounting of snap-action switch on 
CLARE Type “JMS” Relay with single armature. 


CLARE Type “JMS” Relay provided with dou- 
ble armature and two snap-action switches. 


STANDARD SPECIFICATIONS 


Contacts: Snap-action, enclosed. Varying 
capacity: 10 amperes at 125 volts; 5 am- 
peres at 250 volts, 

Residual: Lock Screw (Adjustable). 
Mounting: May be mounted on relay 
bases or strips as well as mounting bars or 
individual mounting brackets. 
Dimensions: Overall length: 24"; width: 
14%"; height: 2”. 

Weight: Net: 4 oz. (approx.); Shipping: 
Ya Ib. (approx.) 


Write for Clare BULLETIN 102 





es 


NOW ...get Lok-Thred’s 
greater strength . . more positive 
locking action .. in any size 

stud, bolt or screw 


Are you making full use of LOK-THRED’S 
proved advantages—and its availability in any 
size or type of threaded fastener? 

The revolutionary LOK-THRED design locks 
securely and becomes tighter in service . . . has 
much higher fatigue limits and is stronger in both 
tension and torsion than ordinary American 
National Threads...does not require selective fits. 

These and other LOK-THRED features may 
offer important application advantages in your 
products. For full information, write for LOK- 
THRED booklet, today. 


Note Lok-Thred’s larger cross 
section . . . and flat root surface 
instead of a relatively sharp 
“V”" ... as compared to the 
American National Thread 
form. Here’s the secret of Lok- 
Thred’s greater strength. 


CIAL 
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THE NATIONAL SCREW & MFG. 
Cleveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 So. Garfield Ave., Los Angeles 22, Cal. 


ELECTRICAL MANUFACTURING, October 1949 











co. 








Regardless of the song you sing, from Opera to Bop 
—cord set to automotive harness—the most economical, 
dependable and uniform performers have repeatedly 
proved to be ESSEX WIRE ASSEMBLIES. 


No matter how complex your harness problem, 
Essex experts can solve it and save you time and 
trouble. The Essex Wire combined staffs of specialists 
completely engineer and outfit your assemblies with all 
of their electrical components, making a completely 
integrated unit to Essex high standards. 


The Essex network of 20 plants develops, manufac- 
tures and controls these custom-tailored assemblies 
from wire bar to your appliance. Because of Essex in- 
tense specialization, complete control of overall 
operation and long experience (dating back to the days 
of the early automobiles) you are safeguarded 
against an electrical failure that can turn your “master- 
piece” into a dead duck. 


One sample of an assembly built 
to your specifications will 
prove why Essex leads. Ask for 


PROVED BY IND USTR Y one. Call our representative 


today, or send your specifica- 


BUILT TO PERFECTION 


WIRE ASSEMBLY AND CORD SET DIVISION tions to the factory. 








ESSEX WIRE CORPORATION MONTICELLO, INDIANA 
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NEW PROCTOR STEAM IRON 


WEE 


Below are pictured the two halves of the water 
reservoir for the New Proctor Steam Iron show- 
ing the details of its outstanding plastic engineer- 
ing design. 

Product designed by Proctor Electric Company's 
Engineering Staff, Philadelphia, Pa. in conjunc- 
tion with Donald E. Dailey, Industrial Designer. 
Mold designed by Proctor Electric Company's 
Engineering Staff in conjunction with Shaw In- 
sulator Co., Irvington, N. J., molders of the 
parts. 


Important Points Requiring Precision Molding 


*& DOWEL-PIN JOINTS 
*& POINTS OF ASSEMBLY 


NS OTHER UNITS 
ae % LAP JOINTS 
\ te 


AY be eee 
+ 5 
; eS \ a 
= ae i 
: . 
} : 


TONGUE 
AND GROOVE 


EY fin: Pati 


a AND HEAVY *® 
SECTIONS (.125 —.475— 


DOWEL-PIN HOLES 
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Intricate design perfectly molded 


using Koppers Polystyrene 8 


HE water reservoir for the new Proctor 
Steam Iron is an unusually skillful ac- 
complishment in plastic engineering. It shows 
the ingenuity of the designer, the skill of the 
mold maker and the application of a superior 
polystyrene. 
This application required not one or two, 


—the two shown on the left plus a molded 
cover. Sections vary in thickness from 0.125” 
to 0.475”. Precision molding makes possible 
the assembly of close fitting valve parts. 
Mold design, molding technique and the 
superior properties of Polystyrene 8 combine 
to assure accurate fit of tongue and groove 


but eight special properties — 
1. Excellent moldability 
. Ease of flow 


joints, lap joints and dowel pin joints. (See 
illustration.) Parts can be quickly assembled 
2 and are cemented together with a specially- 
3. Low shrinkage developed Polystyrene adhesive. 
4. Dimensional stability 

a Resistance to heat distortion What is your problem in plastics? 
6. Light weight 

7 

8 


. Low water absorption The above example shows how one of the 


Koppers Plastics filled the exacting require- 
ments of one manufacturer. Our technical 
service representatives have worked on many 


. Transluscence combined with color 
Koppers Polystyrene 8 meets all the re- 
quirements with the added advantage of low 


cost. such problems and their experience is at your 
The water reservoir is made in three parts call, 
gc en er a ae ee ee eer ee “7 
| | 
KOPPERS COMPANY, INC. | | 
‘ oa : N Koppers Company, Inc. 

Chemical Division Pittsburgh 19, Pa. a Chemical Division, Dept. EM-10 | 
* Regional Offices: New York, Boston, Chicago and Pittsburgh 19, Pa. ! 
San Francisco Please send me data on Koppers Perfected | 
KOPPERS) ! 
TONGS oan tin ociccniindinthaoabisidiintinccdaaean 
wy PORER, «no. ninn nd cent dceeeen | 
COROING « oncnnnnackensntcdneeiowatnnaenin ; 
ROGIER. cc innicsdcdsicdineeeenemad | 
| 
| | 
I 
| J 


* ETHYL CELLULOSE 


m ‘POLYSTYRENE * CELLULOSE ACETATE 
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A\\ ) This catalog has just been revised, to include the 
AN latest developments in the success story of Honey- 
well Mercury Switches. It’s brief, to the point... 


tells the story without wading through reams of 
pages. 


Es 


But, it contains all of the information you'll need 
at vour finger tips . . . including leads, terminals 
and mounting clips. Send for Catalog 1343, today 

. and use it to specify Honeywell Mercury 
Switches in your next design job. They'll help 
you bring your products up-to-date! 





MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4466 Wayne Ave., Philadelphia 44, Pa. 


Offices in principal cities of the United States, Canada and throughout the world 


@ POSITIVE CONTACT 


WHEN YOU WANT 4 © FASE OF ACTUATION | cpEciFY THE HONE WEL, 


@ LONGER LIFE 
mERCU 
@ WIDE SELECTION 


| “WW om 
( i thee W OL i Mercury Suitehes 


| : FOR POSITIVE ACTION 
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ynthetic 
Division, 
WESTER N FELT 
worKS, Processors 
of Synthetic Rubb 
—Sheets, Extrusions, 
Molded Parts. 


Acadia S 
Products 


ers 
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Meeting Rigid Demands 


The remarkably wide range of uses to which components made and 
processed by Western Felt are astonishing. It-is serving in scores of 
industries—from women’s hats to 50 ton forge hammers. In the auto- 
mobile field alone, as an example, this felt has been chosen to best 
serve in more than thirty purposes. 


Western Felt engineers and chemists for decades have worked in 
close cooperation with users of felt to give them the very highest 
quality of material, exactness and uniformity. There are still a world of 
potential uses for Western Felt products, made to almost any shape, 
size or consistency. They range from wool softness to rock hardness. 
When cut, it does not fray or lose shape. It can be cut to close tolerances 
for such products as gaskets, washers, channels, grommets, filters, 
seals etc. It can be made waterproof and fungusproof and flame re- 
sistant. It will pay you to place your felt requirements in the experi- 


enced hands of Western Felt. Its counsel and products will prove 
profitable. 
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Synchronous or induction, split phase or 
permanent split capacitor, sleeve bearings 
or ball bearings, with or without gear 
heads, and in a variety of speeds. Yes, a 
lot of extra thought went into engineer- 
ing our broad line of Type R-37 motors. 
They are built in sizes up to 1/30th horse- 
power and were created especially for 
those applications requiring power units 
between our smaller instrument type 
motors and our larger commercial types. 
Specifically they are for devices such as 
Timers, Electric Typewriters, Recording 
Instruments, Controllers, Teleprinters, 
Professional Motion Picture Equipment 
and Disc, Tape, Wire and Facsimile 
Recording Devices, Servo Mechanisms, 
Fans and Blowers. The complete story 
is told in a new piece of literature. Write 
or phone today. Ask about the Holtzer- 
Cabot Type R-37 motors. 






Builders of Electric Motors for Three-Quarters of a Century I) {i “Up sli, 


H OLTZER-CABOT, INC., BOSTON 19, MASS 


Ora: PHILADELPHIA ind CH 
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plastics where plastics ate | / HH | /-» Doing something about the weather”’ is a field of science in 


which considerable progress has been made. And Synthane 
/ laminated plastics have helped make this advance possible. 
/ ay Synthane has been selected for many interesting applications 
for. prmenciony| bitty, because of its unusual combination of chemical, electrical 
and mechanical characteristics, such as ease of fabrication, 
low moistry Ubddéption moisture and corrosion resistance, and excellence as an 
electrical insulator. 
One example of Synthane in science and industry is the 
Radiosonde, illustrated below, a product of the Johnson 
Service Company. 


PNT 


and strength... 


The Radiosonde may ascend as high as 140,000 feet, 
encounter temperatures as low as —60°F., and meet relative 
humidities up to 100% while sending back complete informa- 

tion about temperature, humidity and barometric pressure. 
The materials of which it is built must be stable, impervi- 

ous to moisture, resistant to fungus growths, light and strong. 

Synthane was selected because it meets all these require- 
ments and is easily fabricated. 

These characteristics of Synthane may suggest its use in 
your product or process. If so write us today for more in- 
formation without obligation. Synthane Corporation, 25 
River Road, Oaks, Pennsylvania. 


where Synthane belongs 


SHEETS ¢ RODS © TUBES © FABRICATED PARTS * MOLDED-LAMINATED * MOLDED-MACERATED 





at the extra values 


Over at the right are four parts made of Synthane 
laminated plastics. Synthane was selected for 


these important jobs because of one or two me- 
chanical, chemical or electrical characteristics. 
In each application the user found that Synthane 
was not only a better material in the major re- 
quirement but it gave him a valuable and de- 
sirable extra by reason of other beneficial 
properties. This is true of almost every Synthane 
application because our type of laminated plastics 
is unusual for its combination of values. 

Synthane is strong, light, hard, and dense. An 
excellent electrical insulator, it has high dielectric 
strength, low dielectric constant, and low power 
factor. Highly resistant to moisture, abrasion, 
corrosion, and wear, Synthane is easily worked 
on production equipment. It is a set plastic, di- 
mensionally stable over wide variations 
of temperature. 

If these few of Synthane’s many desirable 
properties and abilities suggests its use in your 
product or process, clip and mail the coupon 
today, let us help you with materials, design or 
fabrication of parts. 






- ow FSI ee, Me 
= £ Py 


SYNTHANE CORPORATION, 25 River Road, Oaks, Pa. 


Gentlemen: 


Please send me without obligation a complete catalog of 
Synthane technical plastics. 


Namé 
Company 
Address 


City Zone State— 


How ALLEN O HEAD 


precision fastenings apply to... 


RADIO ¢ TELEVISION e INSTRUMENT AND 
GENERAL ELECTRICAL MANUFACTURING 


For greater strength: Allen © Head Screws 
permit the use of smaller sizes, For instance 
a No. 6 Allen O Head Cap Screw is equi- 
valent to a No, 8 conventional screw. 


For space economy: Allen © Head Screws 
permit closer spacing of screws, eliminate 
projecting heads. 


For greater holding power: Allen O Head 
Screws are insurance against avoidable 
costly service operations. 


Allen © Head 
Screws, plus Allen Hex Keys and Drivers 
start easily and save awkward 
“fingering in.” 


In hard-to-reach places: 


screws 


For fine adjustments, close, snug fit between 
key and screw permits delicate adjustments 
that stay put. 


For tamper-proof settings in gauges and in- 
struments, Allen © Head Screws can be 
set below surface and wax sealed. 


If vibration is a factor, the precise Class 3 
fit of Allen © Head Screws will build 
longer trouble-free life into the product. 


For a ready-made threaded hole, the new 
Allenut offers greater holding power and 
positive anchor in soft metals. 


Allen O Head Screws are available 
as standard items in a wide range 
of sizes ranging upward from No. 4 
x 1/8”. NC and NF threads. Popu- 
lar sizes also available in 18-8 non- 
magnetic stainless steel. Set screws 
stocked in cup, oval, flat cone and 
half dog points (full dog, special). 


Sold only through leading distribu- 
tors. Write the factory for technical 
information or regarding any spe- 
cial requirement. 


ARN IN G 
ype screws orent 


Allen-Type Allen-Mode. 
forme 


necessorilY 


Get genwine 
ules Heed 
this block om 


g screws 


ee on Hartford 


NEW YORK, CLEVELAND, 


Gd - Vddddddddds 


ia \\ 


Allenut and Allen Flat Head 
Cap Screw used to hold thin 
metal plate to metal. base. 
Allenut has been pressed into 
counterbored hole. Will not 
fall out or turn against driv- 
ing action. 


Allen © Head Cap Screws con- 
tribute to compact designing. 
Can be countersunk without 
allowing for wrench clearance. 


Yo 
MVhetjtlee 


Allen © Heads permit close 
spacing impossible with con- 
ventional heads. 


Collar or Hub 


Firm: grip without the use of 
weak slots or projecting heads. 


ALLENG: 


ee aaa COMPANY 
2, Connecticut, U. S. A. 


DETROIT, CHICAGO, LOS br 


FOR 40 YEARS THE BUY-WORD FOR SOCKET SCREWS 
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lf you make 
one or more of 
these products .. 


Aircraft Components 

Bakery Machinery 

Business Machines 

Coin-Operated Machines 

Commercial Appliances 

Commercial Laundry, Dry Clean- 
ing & Pressing Machinery 

Communication Equipment 

Electric Control Equipment 


Electric Motors, Generators, & 
Motor Generator Sets 


Electrical Equipment & Parts 

Electro-Medical Equipment 

Electronic Equipment & Devices 

Farm Equipment 

Food Processing Machinery 

Heating Equipment 

Household Appliances 

Industrial Machinery & Equipment 

Instruments & Test Equipment 

Lamps & Lighting Equipment 

Machine Tools 

Metal-Working Machinery 

Packaging Machinery 

Photographic & Projection Equip- 
ment 

Plating Equipment 

Portable Tools 

Printing Machinery 

Pumps & Compressors 

Radio & Radar Equipment 

Refrigeration & Air Conditioning 
Equipment 

Television Equipment 

Textile Machines 

Transportation Equipment 

Woodworking Machinery 


»». YOU can 


improve it with 


ALLEN O HEAD 
SCREWS 














PURITY IN POWER CONVERSION. 
/ with BRADLEY 


mm SELENIUM 
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4 <|— write FOR YOUR COPY 


Developed after five years of research, the Bradley 
Vacuum Process insures low cost selenium rectifiers 
with uniformity of rating. Power conversion is pre- 
dictable, accurate and efficient. Improved product 
performance is assured. 

The Bradley Vacuum Process removes impurities 
from the selenium and simultaneously prevents con- 
tamination during manufacture. Every production 
operation is precisely controlled — no hidden vari- 


ables that necessitate exhaustive post-production in- 









cellent thermal 


of “The Bradley Line’, booklet 


« showing many additional rectifier 


and photocell models. 


BRADLEY LABORATORIES, Inc. 


86 MEADOW STREET, NEW HAVEN, CONNECTICUT 


MEDIUM POWER USES 


SE 11-Series 


Rated from 50 ma up, these recti- 
fiers are available hermetically 
sealed or protectively coated. Ex- 
characteristics, 
economical in size and weight. 


spection for uncertainties. Bradley Selenium Recti- 
fiers perform according to rating. 

Bradley makes selenium rectifiers to meet prac- 
tically every power conversion need. A complete 
line of copper oxide rectifiers is also available. Our 
engineers will be glad to work with you on the 
selection or development of the right rectifier for 
your application. We can move fast on special 


requirements. 
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Behind the mask of 


Madene X.. 


a Plastic Cabinet molded 
by MPe for RCA Victor 


Today every record collector knows about RCA Victor's sensational 
new 45 RPM phonograph records. But during ten years of 

research and experimentation, news of this important development 
was concealed by the code name “Madame X.” 

MPc helped to prepare “Madame X” for her public debut. A new 
type of record player was needed for the new records...a dependable, 
attractive player at an inviting low price. MPc assisted in the 
development of this player by supplying cabinets of sleek, 
sturdy, handsome, low-cost plastics. 

When it comes to new product development, look to MPe 
for practical help. Or let us quote on efficient production of your 
standard molded parts or products. Submit samples or blueprints to 
Mo.pep Propucts Corporation, 4535 W. Harrison St., 

Chicago 24, Illinois. 





MOLDED PRODUCT 
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Aluminum is 





For the RIGHT Alcoa Alloy—Engineered Right 
INVESTIGATE ALCOA DIE CASTINGS 


Alcoa Aluminum Die Castings offer these four advantages for 
electrical products or equipment: 

Alcoa Die Castings are held to close tolerances. They'll change 
little in dimension and shape at elevated temperatures and under 
sustained load. 

For many products, no further finishing is required. Alcoa 
Aluminum resists corrosion, can be left bare bright or finished 
by any commercial method. 

Aleoa Die Castings are soundly engineered. Alloy choice is 
guided by Alcoa’s 61 years of aluminum experience. 

Aluminum’s lighter weight means a greater strength-weight 
ratio, adds sales advantages to your product. 

Aleoa Aluminum in other forms is available in a wide variety 
of alloys and tempers. For high electrical conductivity, high 
strength, corrosion resistance, reflective efficiency unequaled by 
any other metal. When you're designing or redesigning —find 
out what Alcoa Aluminum can do for your product! Call your 
Alcoa representative, or write ALUMINUM CoMPANY OF AMERICA, 
663-K Gulf Building, Pittsburgh 19, Pennsylvania. 


Alcoa Aluminum Die 
Castings allow intricate 
design. 





Light, low-cost, Alcoa 
Die Castings add sales 
appeci, can cut manu- 
facturing costs. 





Big Alcoa Die Castings 
save 4 to 2 the weight 
of heavy métals. 


Many Metals 





Alcoa Die Castings are 
highly resistant to 
corrosion, can be left 
unpainted. 


Appliances are light, 
sturdy, attractive with 
Alcoa Die Castings. 





Write on your letter- 
head for new Alcoa 
booklet “Designing for 
Alcoa Die Castings.” 


A LCOA ALUMINUM 





WGOT ~ SHEET & PLATE ~ SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS ® 


ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS - FABRICATED PRODUCTS - FASTEWERS ~ FOIL 
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MAGNESIUM PRODUCTS 





wines) 





»e.- Monitor microwave 
oscillator operation 





The PRD Type 801 Universal Klystron Power Supply is a new and versatile 
instrument. It was produced by Polytechnic Research and Development Company 
of Brooklyn for operating the many high voltage klystron tubes which are 
used as sources of microwave energy in the fields of Radar, Radio Relay and 
Microwave Spectroscopy. 


When PRD developed the Type 801 it needed two extremely accurate, matched 
indicating instruments for measuring Beam Current and Beam Voltage. Because 
PRD had previous experience with Marion and because Marion is so well known 
for foolproof, troublefree instruments of this kind . . . at reasonable cost, it 
was natural that PRD should turn to Marion. Marion’s Standard Type 53SN 
was selected. This is a 31/)” instrument, noted for accuracy and readability. 


the 
ee When you want standard or special purpose instruments for electrical indicating 
ieee or measuring, we invite you to turn to us. Our long experience in helping 
the most others leads us to believe that we can help you too. 
in meters 


ASK US FOR FURTHER INFORMATION 


MARION ELECTRICAL INSTRUMENT COMPANY 


ee ee ee oe ae N E W ee ae ee 


‘ 










Export Division, 458 Broadway, New York 13. U. S.A Cables MORHANEX 





UM CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO 
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Lifetime protection of leads — that’s what 
Kuhlman Dacetic Co. designers wanted for 
this new dry-type transformer. And that’s 
why they chose Tachiesons A.V.C. ® cable. 
At one stroke they eliminated the danger of 
dielectric breakdown of these leads at high 
temperatures. . . of cracking of insulation... 
of manufacturing or field troubles. 
Rockbestos A.V.C. cable is buélt for hot 
spots... triple protected with high-dielec- 
tric varnished cambric tightly sandwiched 
between two layers of impregnated felted 


asbestos. It won't burn... 
won't crumble. It’s the permanent wiring 
solution wherever heat, flame, oil, grease, or 
moisture is a factor. 

If you have a hot wiring problem, we'd like 
an opportunity to help. Write today for your 
copy of our new catalog. 


ROCKBESTOS PRODUCTS CORPORATION 





won't crack... 


NEW HAVEN 4, CONN. 


NEW YORK CLEVELAND DETROIT CHICAGO 


PITTSBURGH ST. LOUIS LOS ANGELES 
OAKLAND, CALIF. 


WIRES and CABLES by 


---. dare to be different 
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MACHINE BOLTS 


STUDS 


WQOD SCREWS 


CUT WASHERS 


CARRIAGE BOLTS 





TERLING 


as by 


FASTENINGS 


- 


BOLI 





The Sterling Bolt Man is rarin’ to go, eager and able to supply 
you with standard or special metal fastenings—IN PACKAGE OR BULK 


QUANTITIES, IN BRASS AND STEEL, INCLUDING STAINLESS. 
Sterling Bolt offers you dependable single-source service for all your metal 
fastening requirements—service that simplifies your purchasing 





CAP SCREWS problems and saves you time and money. Place your metal fastening 
orders with us for prompt, personalized attention—for delivery 
of the right fastener at the right time. 
MACHINE PHONE, WIRE, TELETYPE OR WRITE TODAY! 
SCREWS — 


MACHINE 


SCREW O 
NUTS ae 
HEXAGON) NUTS 


28 YEARS OF CONTINUOUS SERVICE ge 


TO BUYERS OF METAL FASTENINGS 








COMPANY 


219 W. JACKSON BLVD., CHICAGO 6 
TELETYPE CG-488 
TELEPHONE HARRISON 7-9880 


SALES OFFICES: 
Union Trust Bldg., Cincinnati 2, Ohio © 17 W. Market St., Indianapolis 4, Ind. 
161 W. Wisconsin Ave., Milwaukee 3, Wis. © 1228 N. Hadley St., St. Louis 6, Mo. 
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Thumb indexed for quick reference, 


Packed with valuable engineering 
and technical information. 


Two hundred thousand items. 
One hundred twenty-four pages. 
Set in large, easy to read type. 


STERLING BOLT COMPANY 
219 W. Jackson Bivd., Chicago 6, Illinois 


Please send me without obligation your new easy-to-use catalog. 
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tools with a nose 


for close-quarters work 


If you are a production manager, charged with selection of precision 
tools for work in hard-to-reach places, get in touch with Keller. 

In the extensive Keller line you'll find the tools for the job 

... compact, lightweight, small size. Keller-built tools are long-lived, 
designed with the fewest possible parts for low-cost maintenance. 
If you are an assembly-line operator, select Keller tools for work 

in close-quarter spots. You'll like the steady, powerful drive, 

the safety features. Keller tools are non-fatiguing, reduce 
assembly time. 


KELLER Avance (ood 


KELLER TOOL COMPANY °* GRAND HAVEN, MICHIGAN 
46 
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KELLER RATCHET WRENCHES 


For use in confined areas. Sockets broac 
through, so wrench can be turned over 
used for removing nuts. For automot} 
craft, refrigerator, radio, other plants, 


— Fah ae 4 
, Pi F 
. KELLER ANGLE-TYPE NUT S Ss 


Complete line of angle- nut 
with short heads, straight mee ae 


or with 45° attachment. Ideal for setting nuts. 
in awkward assembly operations. Powerful, 


FG a a> — 


eit 


KELLER OPEN-END RATCHET WRENCHES | 


New open-end model for use in spaces where 
clearance is extremely scant. Fast-moving. — 
easily handled tool. Eliminates tedious hanll : 
work. Especially recommended for 
up flared fittings over flexible tubing. 


KELLER ANGLE-TYPE SCREW DRIVERS _ 
For high-speed screw driving in confined — 
spaces. Straight or short handles. Fine for 
duction assembly work in cabinetmaking, — 
radio, and refrigerator manufacture. 


KELLER IMPACT WRENCH... 4%-Ib wt 

Small, easy-to-hold wrench, %4" capacity. 
Sets nuts to desired torque without stalli 
shock. Positive impacting blows. Convenient 
for use in unusual positions. 


KELLER IMPACT WRENCH . ..9-lb wi 


Powerful impact wrench with 5%” capacity. 
Ample power to set nuts ordinarily requiring 
nut setter many times its size. Simple, dir 
impacting mechanism. Reversible. Convenient 
suspension honk. 
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Type BOHO 
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Thousands of specifications are filled by the complete 
line of Allied Relays—seven of which are grouped around 
the Allied emblem of engineering leadership. 


Allied Control engineers pioneered the design of relays 
from signal circuits to 75 ampere contacts, coils from 
12 milliwatts to 3!/, watts to give the smallest mounting 
area and accessible wiring facilities, 


*Type “BOHO" is D.P.D.T. relay sealed with standard 
octal plug. Contact rating of 5 to 10 amperes and coil 


capacity of 115 v. D.C. at 2.5 watts and 220 volts; 25 
and 60 cycles at 4.5 volt-amperes. 


*Type “CN” is S.P.S.T. doubie break relay with 50 ampere 
contacts and coil capacity of 115 v. D.C. at 3.5 watts and 
220 volts; 60 cycles at 10.5 volt-amperes. 

*Type BN" is 6 P.D.T. relay with 15 ampere contacts and 
coil capacity of 115 v, D.C. at 3.5 watts (not available 


2 


Type BO 


in A.C.). 

*Type “BG” is S.P.D.T. relay with 2 ampere contacts and 
coil capacity of 25 v. D.C. at 50 milliwatts (not available 
in A.C.) 

*Type “BO" is D.P.D.T. relay with 15 ampere contacts 
and coil capacity of 115 v. D.C. at 2.5 watts and 220 
volts; 25 and 60 cycles at 4.5 volt-amperes. 


*Type “F’ is S$.P.D.T, with 2 ampere contacts and coil 
capacity of 85 v. D. C. at 1.5 watts (not available in 
A.C.). 

*Type “SK” from S.P.S.T. up to 4 P.D.T. with 1 ampere 
contacts and coil capacity of 60 v. D.C. at 750 milliwatts 
(for 4 P.D.T, relay) not available in A.C, 

Allied Control representatives are located throughout 
the United States. A short note to our home office will 


give you the name of our nearest representative. 
41-119 


ALLIED CONTROL COo., DING, 2 cast eno AvENvE, NEW YORK 21,6. Y, 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 47 









\\: 
The Spotlight’s On \ 


MALLORY 
Midgetrol 





Mallory has done it again. Here is an all-new, revolutionary control that is 
perfect for television application. Only 15¢’’ in diameter, it is Mallory’s 
answer to the designer’s cry for smaller and smaller controls. 


Don’t be deceived by its compact size. It’s all Mallory through and through. 
For instance: Shaft is completely insulated from chassis. Good for higher 
voltage applications—can’t get a shock. The insulated shaft is knurled 
for easy adjustment—has screw-driver slot for back panel applications. 
Thoroughly tested, the Mallory Midgetrol has come through with flying 
colors for television applications. 


The Mallory Midgetrol is typical of Mallory superiority in controls. Today, 
Mallory has a control, carbon or wire-wound, required for any specific 
usage, for every television application. 


The dependability of today’s television receivers which is responsible for 
the great public demand has as one of its bases the precision performance 
built into Mallory controls by special skills, long experience and devotion 
to quality ideals. 





And with all this superiority, Mallory offers service—quick delivery for both 


standard and special applications—and low price. 


The little BIG addition to the 


| . 
‘ y y \ { 
: : 
Mallory Line of Television Controls. 
ae MALLORY CONTROLS 
; FOR 
TELEVISION APPLICATION 
= . For volume 
= For focusing t 





. For linearity 
5. For centering picture on tube, 
horizontal or vertical 
. For contrast or brightness 
. For horizontal and vertical 
ee 7” 
hold” controls 
. For audio tone control 


Sree 


meget 


. For height of picture 


You Expect More 
And Get More 
From Mallory 


Precision Electronic Parts—Switches, Controls, Resistors 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 


MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Here’s why... 


VARGLAS Tubing is now impregnated with G.E. PERMAFIL 


9 
Here’s how... 
BETTER DIELECTRIC RETENTION 


. « » 7,000 volts — and keeps its high dielectric value under toughest service 
conditions. 


BETTER FLEXIBILITY 


. . « twist it—tie it— bend it — wrap itl No crack —no peel —no dielectric loss. 


BETTER HEAT RESISTANCE 


. .. withstands more than 2,000 hours at 105° to 110° C — 1,000 hours at 125° 
C — extensive periods even at 150° C. 


AVAILABLE IN COILS 


... 80 that you can cut the length you need — no more, no less, no waste. 
Standard colors — wide range of sizes — meets or exceeds all A.S.T.M. 
specifications. 


CAN BE AFTER-TREATED RL 


better than most oleoresinous materials and other i i 3 3 
synthetic coated tubings. eis 


Pe St os a eR oe ae ome at 
Information 












VARFLEX Corporation, 309 Jay St., Rome, N. Y. 


Please send me full information as well as a free sample of your new 
Varglas Tubing impregnated with General Electric Permafil. | am particularly 
interested tex cemmpplon culteble Bee... noone. cesnacs ccs sssipatiecenicocpscn mnie eeiedaanimaniaancs 







Se ine 
e Electrical Insulating 
Tubing and Sleeving — 
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the best d---d motors for 


tough “start & stop” jobs. 


A FOUNDRY is one of the toughest spots for any 
motor! Yet there you'll find specially-designed Star 
Brakemotors on 24-hour duty, powering hoists and 
cranes handling tonnages in temperatures hot enough 
to make Satan sweat! 


STAR BRAKEMOTORS, backed by 35 years of 
top “know-how”, are compact...with motor and 
brake (BOTH made by STAR!) housed in one unit 
--. especially designed to work together! Star’s ex- 
clusive Integral Disc Brake feature assures absolute 
and immediate response to whatever control you 
choose...hand, button, trip or automatic timing...and 
it maintains utter accuracy without adjustment! 
For “on-a-dime” stops, Star’s braking torques are set 
simply by means of powerful adjustable springs 
that respond instantaneously to sure-pull magnets. 


Full data on Star Brakemotors are contained in 
Star's new “BRAKEMOTOR BULLETIN”. 
Write today for your copy, or ask to have a Star 
Engineer show you the many advantages of Star 
Brakemotors to power your equipment. 


%DemandeD -+. by leading manufacturers of materials- 
handling equipment for use where a motor is expected 
to take a daily beating from heat, cold, shock and strain 
++. to stop and start quickly and surely hour after oe ; 
hour... and to function perfectly with a minimum of pe (A Lo-hed hoist — product of 
maintenance. Star Brakemotors — specially-designed 3 American Engineering Co.—in action... 
to meet the needs of your equipment<« : 

do JUST THIS. 4 /  ~—« powered and controlled by a Star Brakemotor.) 


[AR BRAKEMOTORS 


STAR ELECTRIC MOTOR COMPANY 
206 £ field Ave., Bloomfield, N. J. 
Standard and Special Motors 
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PRODUCTS & SERVICES 
INCLUDE: 
ELECTRICAL CONTACTS 
SELENIUM RECTIFIERS 


METALS: TANTALUM, TUNGSTEN 
MOLYBDENUM, COLUMBIUM 


COPPER BASE ALLOYS 


RESISTANCE WELDING 
MATERIALS 





Fansteel 


ELECTRICAL CONT 







\ Fr’ 
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AN INDUSTRY 


THAT SERVES 
INDUSTRIES 
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This is the happiest job, you'll agree, that a Telechron Timer has ever 

been asked to do. Imagine lulling a radio fan to sleep to his favorite 

music .. . turning off the radio at a pre-set time . .. waking him up with 

the early news... ringing an alarm ten minutes later, in case he’s sleeping 

on his good ear, No wonder this Telechron “Sleep Switch” is stimulating 
sales of the new radio sets that have this dramatic plus feature. 


IT’S A LOW-COST PLUS 

You probably know how low the prices are on this “Sleep Switch” and other Telechron Timers for 
stoves, washers, refrigerators and other appliances. But you'll never know how accurate and adaptable 
a timer can be until you look into the Telechron line. A Telechron Timer, you know, gets its 
matchless accuracy and longer, trouble-free life 

from its tiny Telechron Timing Motor... All 

Telechron timing motors are instantly... constantly 

synchronous. A Telechron application engineer 

will be glad to show you how perfect timing 

can improve your product ... A get-together 

early in your planning will save you time and 

money. Write today for the latest bulletin on 

Telechron Timers. Telechron Inc., 200 Union 

Street, Ashland, Massachusetts. A General 

Electric Affiliate. 
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. .» for primary wire insulation 


Kodapak Sheet is a noncorrosive 
dielectric material used for many 
types of low-voltage electrical insu- 
lation. As a tape, it “serves” easily 
on high-speed wire covering ma- 
chines . . . produces tough, flexible, 
compact dead-center coverings that 
take braids and lacquers easily and 
smoothly .. . strip cleanly. In sheet 
form, it has good dielectric strength 
and is suitable for capacitors, inter- 
layer insulation, and coverings where 
low and medium voltages and fre- 
quencies are encountered. 


















Preparing a sample for measurement of dielectric constanf and power factor. 


ls neal looking 
Ms fast working 
} Ms long lasting...ivs Kodapak Sheet that’s used 


by leading electrical manufacturers 


- » » for interlayer insulation 


Kodapak Sheet is thin, pliable, 
doesn’t kink... makes ideal, 
smooth, paper-laminate interlayer 
insulation, or plain Kodapak Sheet 
interlayer insulation for all types 
of low- and medium-voltage coils, 
transformer windings, etc. Because 
of high stability and low moisture 
absorption, Kodapak Sheet is ex- 
cellent for many uses where a non- 
corrosive separator is required. 





. . » for capacitor dielectrics 


Kodapak Sheet, in rolls or flat Cellulose Products Division 
sheets, makes up into compact di- Eastman Kodak Company 
electric ‘‘sandwiches” for long-last- Rochester 4, N. Y. 
ing, low- and medium-voltage applica- Just mail coupon 
tions. Ite dielectric constant iehigh - 0 i OS ar er ee ee eee 
enough so that impregnants are not 
required. Also small capacitors can 
be made by vacuum deposition of 
metal on Kodapak Sheet. It has a 
good power factor, is moisture-resist- 
ant, noncorrosive, uniform. 


Kodapak Sheet 


...for efficient insulation 


““KODAPAK"’ IS A TRADE-MARK 


















CELLULOSE PRODUCTS DIVISION 
EASTMAN KODAK COMPANY 
ROCHESTER 4, N. Y. 


Please sena me your folder “Electrical Properties 
of Kodapak Sheet.” 


Name 
(please print) 


Company 
Department 


Street 


City 





—————---------7 








Beat ... Heat 
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OFLAME-COR” 


the HEAT-RESISTANT lead wire 


APPROVED by 
BY 
UNDERWRITERS 








LABORATORIES 
AT 






oO 





6 0 0 VOLTS 


: A challenge to every manufacturer of Vacuum Cleaners, Refrigerators, Electric Fans, Business 
and Scientific Apparatus: Once you discover the singular efficiency of “NOFLAME-COR” in | 
a use where resistance to heat is of extreme importance, you'll specify it thenceforth as MUST! — 


CENTIGRADE 













~ _ We have your size, solid or stranded. Over 200 color combinations. Engineering data and 






ples sent upon request on your letterhead. 






ei 






| Vv Flame Resistant ¥/ High Insulation Resistance / Heat Resistant 
¥ High Dielectric ¥ Facilitates Positive Soldering Vv Easy Stripping 


Vv Also unaffected by the heat of impregnation— 
therefore, ideal for coil and transformer leads 






““made by engineers for engineers” 


O05 Nort a co , Id 
605 North Michigan Avenue 15 Park te New York is ae 1237 sae saad Bldg 
id] >t ee Philadelphia 6 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 
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i Bulletin 849 


PNEUMATIC 
TIMING 
RELAY 


Good for Millions 
of Operations 


W ror “DASH UP” OR “DASH DOWN” OPERATION 
vw AVAILABLE FOR NEMA TYPE 1, 4, 7, and 9 APPLICATIONS 


This new, compact, solenoid type, pneumatic timing relay utilizes a 
synthetic rubber bellows for controlling the tripping time. Has a range 
of from 10 cycles to 3 minutes, and an accuracy of approximately 
+ 10%. Its setting is easily adjustable over a wide range, and the 
relay resets instantaneously. This timer will provide satisfactory oper- 
ation irrespective of temperature, humidity, or vibration conditions. 
Available with quick make and quick break, double pole, silver alloy 
main contacts—one set normally open and one set normally closed. 
Terminals are readily accessible from the front. A duplicate set of con- 
tacts for pilot control can also be provided, actuated directly from the 
solenoid. The unit can be readily changed from “dash up” to “dash 
down” operation by simply inverting the solenoid. Write for informo- 
tion on this new Bulletin 849 Pneumatic Timing Relay. 


ALLEN-BRADLEY CO. 
1316 S. Second St., Milwaukee 4, Wis. 


A-C Timer 
with Auxiliary Contacts 


as > 
red 
MOTOR CONTROL 


x » Quality 


EE 































BULLETIN 850 
| MOTOR DRIVEN TIMING RELAY 


Designed for timing comparatively long intervals with a high degree 
of accuracy where high speed recycling is not required. Furnished in 
several ranges with a maximum time delay of from 1 to 15 minutes. 
Variations in time between successive operations are less than 1% of 
the full scale range. Its synchronous motor is suitable for a-c pilot 

; control service only. Has a single pole switch for normally open or 
normally closed operations. 


BULLETIN 
852 
ELECTRONIC 
TIMING RELAY 


Designed primarily 
for exact timing in fre- 
quent operation. It has 
a range of 20 to 1 and 
is provided in eight tim- 
ing ranges with from 2 
second up to 2 minutes 
maximum time delay. The reset time is approximately one-tenth of the 
maximum time delay. This is a flexible timer that can be recycled 
rapidly over long periods. Furnished with two normally open, two nor- 
mally closed, or one normally open and one normally closed contacts. 





MOTOR eo re | 


BULLETIN 850 
TYPE L LAUNDRY 
TIMER 


Similar in design to 
the Bulletin 850 Motor 
Driven Timing Relay, this 
timer is specially de- 
signed for controlling 
washing machines and 
other equipment where 
the motor is run for a 
given period in one di- 
rection, reversed, and 
then run in the opposite 
direction. 


BULLETIN 848 
FLUID DASHPOT 
TIMING RELAY 


Here is a magnetic type timing 
relay that combines simplicity, de- 
pendability, and low cost. It can 
be used in many applications 
where reliability is more impor- 
tant than exactness of timing. 
Operates at ambient tempera- 
tures from + 120 F to —30 F with- 
out undue variations in timing. Has 
an adjustable range from 2 to 20 
seconds and is available for a.c. 
or d.c.... in single pole construc- 
tion. .. with either normally open 
or normally closed contacts. 





ee 


ALLEN-BRADLEY 


ROL 





























Write for New Timer Bulletin 


Allen-Bradley Co., 
1316 S. Second St., 
Milwaukee 4, Wis. 














Whether to stand the sudden stress of a split-second white- 
hot electric arc, or the gradual rise of a liquid to boiling tem- 
perature, Special Electrical Porcelain is an ideal Insulation. 


Consider two such widely dissimilar products as a circuit 
breaker and a coffee maker. Electrical Porcelains of special 
characteristics are being used today to withstand the elec- 
tric arc in the former and the red hot heating wire of the latter. 


Porcelain does not rust, corrode, disintegrate, char or burn. 


Engineers of any of the companies listed will be glad to 
consult with you on your special designs. 


SPONSORED BY THESE MEMBERS OF THE 


Jaa ea AP 
SU ee Ue 


THE AKRON PORCELAIN CO. THE LOUTHAN MANUFACTURING CO, 


3000 CORRY AVE., AKRON 14, OHIO 2000 HARVEY AVE. EAST LIVERPOOL, OHIO 
THE CERAMIC SPECIALTIES CO. NEW JERSEY PORCELAIN CO. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO NEW YORK AVE. AND PLUM ST., TRENTON 5, N. J. 
: ‘ ° THE COLONIAL INSULATOR CO. PORCELAIN PRODUCTS, INC. 
Econamize withs Porcelain 937 GRANT STREET, AKRON 11, OHIO 1241 WEST FRONT STREET, FINDLAY, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. SQUARE D COMPANY 
P. O. BOX 272, MACOMB, ILL. 6060 RIVARD STREET, DETROIT 11, MICH. 
KNOX PORCELAIN CORP. THE STAR PORCELAIN CO. 
KNOXVILLE 1, TENN. 71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 
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VARNISHED CLOTH AND TAPE 
WHAT THEY ARE 


- Fabrics woven of Fiberglas Continuous-Filament 


Yarns are impregnated and coated with high-quality 
varnishes to meet the increasing demand for a strong, 
flexible cloth or tape insulation having outstanding 
dielectric strength, excellent resistance to heat, 
moisture and acids, plus dimensional stability. All 
the inherent characteristics of an inorganic material 
are incorporated in the base fabric. Properly im- 
pregnated, it provides heat resistance, high thermal 
conductivity and insurance against the effects of 
overload. 


2WHERE THEY ARE USED 


3 


4 


5 


Varnished Cloth and Tape made of Fiberglas Yarn 
are used as transformer sheet insulation, coil and 
bus bar insulation, slot and end winding, phase in- 
sulation, cable wraps, etc. They are ideally suited 
for applications requiring heat resistance, high 
mechanical and dielectric strength, resistance to 
the effects of acids, oils and moisture . . . wherever 
greater protection against insulation failure is 
desired. 


FORMS AVAILABLE 


They are available in finished thicknesses of .003” 
through .030” in both sheet and tape form. Standard 
rolls of sheet material are supplied in 25, 50 or 100 
lineal yards, 36” wide. Standard tape rolls are 36 
and 72 yards long in widths up to 6” .. . bias cut 
tapes available in 51” long strips. Black or yellow 
varnish. 


WHO MAKES THEM 





SLEEVING AND TUBING 


Saturated Sleeving and Varnished Tubing are made 
of Fiberglas Continuous-Filament Yarns, tightly 
braided and then saturated or coated with high- 
quality electrical varnishes to exceed minimum 
ASTM and the Varnished Tubing Association speci- 
fications for dielectric strength and heat endurance. 
Unusual flexibility, chemical resistance, mechanical 
strength and electrical properties are retained over 
wide temperature ranges to meet every application. 


Sleeving and Tubing made of Fiberglas Yarn are 
used as coil and terminal insulation, in appliance 
wiring and coil-end insulation, phase connections 
—wherever a dependable, durable insulation is 
required. 


Sleeving and Tubing are available in all of the 
standard grades, sizes and colors established by the 
ASTM and VTA. Colors: brown, black, red, green, 
yellow, blue, white. Standard lengths: Varnished— 
386 to 42-inch lengths; Saturated—36 to 42-inch 
cut lengths or in coils, depending on grades and 
sizes . . . several degrees of flexibility. 


Varnished Cloth and Tape, Saturated Sleeving and Varnished Tubing, made of Fiberglas Yarn, are 
produced by the leading manufacturers of electrical insulating materials. 


WHO SELLS THEM 


These products are sold by the manufacturers’ electrical distributors and representatives. If you are un- 


able to locate a supplier, call or write the Owens-Corning Fiberglas Corporation branch in your vicinity. 


These products are but a few of the many available forms of Fiberglas glass-base electrical insulating materials. A copy of our 
new manval, “Fibergias Giass-Base Electrical insulating Materials,” containing information on our complete line, will be sent 
on request. Owens-Corning Fiberglas Corporation, Textile Products Division, Dept. 866, 16 East 56th Street, New York 22, N. Y. 


YARNS FOR USE IN: CORD + TAPE + BRAIDED SLEEVING + CLOTH + LAMINATES 
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FIBERGLAS-BASE ELECTRICAL INSULATING MATERIALS 
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FIBERGLAS-BASE LAMINATES 


These are materials possessing a desirable combination of 
insulating and mechanical properties produced by applying 
heat and pressure to layers of glass cloth or mat impregnated 
with, and bonded by, appropriate resins. 

Phenolic Laminates. Mat and Cloth, made of Fiberglas Yarn, 
impregnated with phenolic resins . . . offer good physical properties, 
low moisture absorption and high dielectric strength . . . can be 
machined and punched. 

Melamine Laminates. Glass Cloth impregnated with melamine 
resins .. . possesses high arc resistance, good dielectric strength with 
low moisture absorption . . . can be machined and punched. 

Silicone Laminates. Glass Cloth and Mat impregnated with sili- 
cone, a thermosetting resin having very high heat stability . . . con- 
tribute to low dielectric loss factor and low moisture absorption. 

Polyester Laminates. Mat and Cloth made of Fiberglas Yarn, im- 
pregnated with thermosetting polyester resins . . . good temperature 


resistance, electrical and mechanical properties . . . complex shapes 
possible with low-cost tooling . . . excellent machining and punching 
properties. 


Fiberglas-base Laminates are used for panelboards, slot sticks, 
transformer spacers, switch bases, terminal strips and boards, 
insulating washers, coil forms, pole collars, are shields, etc. 

Phenolic Laminates. Used wherever above-average tensile, flexural, 
compressive and impact strengths combined with good electrical 
properties are required. 

Melamine Laminates. Used where fire, arc and temperature re- 
sistance, and high impact strengths are important. 

Silicone Laminates. Used in electrical apparatus where ambient or 
operating temperatures are excessively high and moisture conditions 
are severe. 

Polyester Laminates. Used where above-average temperature re- 
sistance and physical properties are required . . . as an excellent 
general-application laminate material. 


Phenolic: Sheets 36” wide to 96” long. Up to 2” thick. 
Tubes up to 6” I. D. in 18”, 36” or special lengths. 
Rods up to 2” diameter. Up to 36” lengths. 

Melamine: Sheets 36” wide to 96” long. Up to 2” thick. 
Tubes up to 114” diameter. 
Rods up to 4” diameter. 

Silicone: Sheets 36” to 46”. Up to 1” thick. 

Polyester: Sheets up to 36” x 60”. #y” to 1” thick. Special 
shapes possible. 


FIBERGLAS-MICA COMBINATION 
PRODUCTS 


Fiberglas-Mica Combination Products are made 
by bonding layers of mica films on, or between 
glass cloth, or between glass cloth and paper, 
with either an organic or high heat-resistant 
(silicone) binder. This combination of Fiberglas 
fibers—with their great tensile strength and 
ability to withstand the effects of high tem- 
peratures and moisture—and inorganic, high 
dielectric mica, makes an ideal Class B insulating 
material. These Fiberglas-Mica Combination 
Products conform to the standards of the 
National Electrical Manufacturers Association 
on built-up mica flexible sheets and tapes. 


Fiberglas-Mica Combination Products are used 
as ground or slot insulations in motors and 
generators, phase insulations, transformer coil 
insulations, coil wrapping tapes, end insulations, 
cable splices—wherever mechanical and elec- 
trical requirements are severe and the maximum 
safety factor is desired. 


Mica combinations are available, with organic 
binder, in thicknesses from 5 to 35 mils. Special 
thicknesses can be provided on order. The glass 
cloth may be applied on both sides—facing 
thicknesses can be varied. Thinner products, in 
tape form, are sometimes made with very thin 
paper on one side and glass cloth on the other 
face. With silicone binder, the thickness ranges 
from 4 to 12 mils. Both types available in stand- 
ard sheets 36” square and in standard tapes, 


Fiberglas-Base Laminates and Fiberglas-Mica Combination Products are made by leading manufacturers 


of electrical insulating materials. 


*FIBERGLAS is the trade-mark (Reg. U. S. Pat. Off.) 
of Owens-Corning Fiberglas Corporation for a 
variety of products made of or with glass fibers. 


OWENS-CORNING 


FIBERGLAS 















VARNISHED CLOTH » SATURATED TUBING « MAGNET AND LEAD WIRE « MICA COMBINATIONS 
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You'll save money, time, and worry when you 
standardize on Wagner motors —because of: 


® A Liberal Warranty 


® A Wide Variety of Types and Sizes 


© Improved Engineering Features Assuring Long-Life 
and Efficient Operation ; 


® Immediate Availability on Many Types and Sizes 


® Nationwide Service Facilities with Replacement 
Motors and Parts—When You Need Them—Where 
You Need Them 
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oublefree Perform 


choose this Two-in-One Motor 










the famous Ct tics 


The Wagner type RA repulsion-start induction motor is 
widely-known as the “general purpose motor” of the single- 
phase motor field. Its electrical characteristics combine the 
best features of two types of motors: the repulsion motor 
during the starting period, and the induction motor while 
running at rated operating speeds. 


As a repulsion motor, the Wagner type RA motor has a 
high starting-torque that enables it to start high-inertia 
loads and accelerate them smoothly. At the same time it 
requires the lowest starting-current of any type of single- 
phase motor, and is therefore the least likely to cause 
light flicker. 


As an induction motor, the Wagner type RA motor has a fairly 
constant and high operating speed at all operating loads, 
and a flat efficiency curve over a wide operating range. 


This versatile motor is not only exceptionally well-suited for 
use on practically every type of motor-driven appliance 


Repulsion-Start Induction Motor 


and machine normally utilizing single-phase current, but is 
also the only choice for a wide variety of applications 
because of its low upkeep cost, minimum servicing, freedom 
from vibration and noise, and years of reliable service. 


If you need motors that will build real customer satisfaction, 
choose Wagner Motors. The complete line covers a wide 
range of types and sizes for every application. 


Buyers of Wagner Motors Get Nationwide Service! More 
than 450 Wagner Authorized Electrical Service Stations 
and Parts Distributors augmented by 25 Wagner-owned 
Service Branches are ready to immediately supply on-the- 
spot service, factory guaranteed exchange motors, or 
genuine Wagner Parts. Write for Bulletin MU-24 for 
complete list. 


Bulletins on the complete line of Wagner Motors are 
also available. 


Wagner Electric Grporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 


Consult Wagner Engineers On All Electric Motor Problems 
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MADISON-KIPP 
DIE CASTING 





THE REVOLUTIONARY STRIDE IN METAL FOUNDING 


) Rapid and continuing progress amounts to 
revolutionary strides in the last ten years of 
MADISON-KIPP developments in the die 
casting process. The potentials today for 
economy and assured production, for weight 
saving and for improved product appearance 
are so impressive as to deserve your 
| interest on almost any program in which metal 
| parts are used in substantial quantities. 


Please send your inquiries to our home 
office in Madison, Wisconsin. 





FLUID 
DRIVE 
ASSEMBLY 





FLUID 
DRIVE 
PARTS 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MA . U.S.A. 
DISON 10, WIS., U.S.A e Skilled cu DIE CASTING WHlechanics 


ANCIENS ATELIERS GASQUY. . 
sels, Belgium, sole sae ie Belgien, eer bon. o Erpercenced cx \UBRICATION Neer 
and Switzerland. ‘ 

WM. COULTHARD & CO. Ltd., Carlisle, England, sole 0 Ouginators of Really 


t England i > 
‘relia, = ae European countries, India, Aus ‘ yA oe) AIR TOOLS 
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Available now for immediate delivery, Plax poly- 
styrene rod is an ideal insulating material. Easily 
fabricated, it features very low power losses, low 
water absorption and has a high voltage break down, 
It is not affected by humidity, nor. . the semper: 
tures within its temperature range, © 


Plax supplies the rods in diameters of wee to 
2” in 4’ and 6’ lengths. Slugs are also available in 
diameters of 2'4” up to 6”. Both rods and : lugs < can 
be machined as the strains have been re 
Plax’s special annealing process. 

‘for details, : 
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Designed to be used 
with the greatest 


of ease! 





Magnetic 
Contactors 


..-in a complete, all-new line 





EASY TO WIRE 


All terminals can be reached from 
the front; large pan-head screws 
give ample bearing surface for 
screwdriver. Just strip wires, slide 
them under terminal clamp which 
rides out with the screw, and 
tighten screw. These new G-E a-c 
contactors are available in NEMA 
sizes 00, 0, 1, 2, and 3, rated up 
to 50 hp at 440 volts. 


EASY TO INSPECT 


By loosening two captive 
screws to lift off the burn- 
resistant arc hood, you quickly, 
completely expose the con- 
tacts, simplifying inspection 
and maintenance. All contacts 
can be removed without dis- 
turbing connections to ter- 
minals, A screwdriver is all you 
need for inspection. 


EASY TO CHANGE CONTACTS 


In sizes 00, 0, and 1, contacts 
can be changed from nor- 
mally open to normally closed 
(or vice-versa) with no extra 
parts. Just remove two screws 
and take out the moving con- 
tact head. Then depress the 
spring slightly (it’s held in 
place permanently), roll out 
and reverse the contact. 


EASY TO CHANGE INTERLOCKS 


To meet individual control circuit 
needs, interlocks in all sizes can 
be changed from normally open 
to normally closed, just like the 
main contacts. Extra double- 
circuit interlocks with interchange- 
able contacts are quickly added 


to either side of the contactor. 


This means four extra interlocks! 
See Bulletin GEA-5154. 


GENERAL @@ ELECTRIC 








ELECTRICAL MANUFACTURING, October 1949 







mere mpm tare 1 








rn a NN 


oA SR Le PEER 


SENSITIVE RELAYS 
FOR MANY OPERATIONS! 


Need a highly sensitive, extremely 
accurate device to control, protect, 
or regulate an operation? You’ll find 
the right one among General Elec- 
tric’s standard Type GTR a-c and 
d-c relays. Unlike ordinary relays, 
these devices are made to operate on 
minute frequency, voltage or current 
changes in a circuit, and, where nec- 
essary, to initiate corrective action. 
Enclosure is dust-tight and moisture 
proof. See Bulletin GEA-2961. 





AMPLIDYNE PLUS AMPLIFIER 
EQUALS BETTER CONTROL! 


Note the many ways the General 
Electric electronic amplidyne can 
help in many types of motor con- 
trol where you need precise regula- 
tion of current, voltage, and speed. 
With this versatile packaged unit, 
you can cover wide speed ranges, 
limit loads, hold tension, speed up 
acceleration, and position accu- 
rately. Providing instant response 
and high amplification, the G-E 
electronic amplidyne can be ap- 
plied to the control of motors 
from 44 hp to 200 hp. See Bulletin 
GEA-4889. 





STURDY SPACE-SAVER 
—THE SIZE 2 SWITCHETTE! 


Where space is limited, use this com- 
pact, sturdy General Electric Size 2 
Switchette to control small-motor 
drives, for limit-switch applications, 
and in various electronic, industrial 
heating, and other control circuits. 
Approximately 2 x 1 x 1 inches, it 
weighs only two ounces. Snap action, 
double-break-contact construction 
gives it a current rating up to 25 
amperes at 230 voits a-c or 24 volts 
d-c—makes it withstand severe vibra- 
tion. See Bulletin GEC-207. 
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PRODUCT 


HIGHLIGHTS 


Switch to the Switch 
WITH 10,000 USES! 


Yes, more than 10,000 circuit combinations and oper- 
ation sequences are possible with this versatile control 
and tranfer switch—the General Electric Type SB-1. 
Because its many standard cams, contacts, fingers 
and other parts are interchangeable, you can use it 
for practically any control job on almost any low- 
capacity circuit. Construction features include silver- 
to-silver contacts, anti-arcing barriers between ad- 
jacent circuits, and sturdy Textolite face plates. 

For extra-heavy duty, the rugged Type SB-9 has 
all these features plus wear-resistant extra strength 
built into every part—contacts, gears, shunt connec- 
tions, and even the handles. 

Both the SB-1 and SB-9 mount on panels % to 2 
inches thick, are rated up to 20 amperes at 600 volts 
a-c or d-c. And standards are ready on only four weeks’ 
delivery! See Bulletins GEA-4746 (SB-1), and GEA- 
4114 (SB-9). 
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General Electric Company, Section A668-76 
Apparatus Department, Schenectady 5, N.Y. 


Please send me the following bulletins: 


C) GEA-2961—Type GTR relays 
C) GEA-4114—Type SB-9 switch 
(C) GEA-4746—Type SB-1 switch 
C0 GEA-4889—Electronic amplidyne 
(C0 GEA-5154—A-c motor contactors 
(0 GEC-207 —Size 2 switchette 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 
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Circuit Breaker Disconnect 
permits use of a 
STANDARDIZED CONTROL PANEL LAYOUT 


to meet VARYING 


f user specifications 






cincUIT PROTECTION may oF may not be required. Non- 
automatic circuit interruptors and automatic circuit breakers 


of equivalent ratings have identical dimensions. 


COMPACT MECHANISM has electrical parts totally enclosed 
ired is same for both 


in molded insulation case. Space requir 


250 and 600 Volts. 
CONVENIENT MOU NTING. Disconnect device mounts direct- 
ly on control panel without use of brackets or posts. Self- 
aligning coupling rod of proper length engages separate oper- 
ating handle assembly on door. 

door when disconnect is 


SAFE. Interlock prevents opening 
can release door interlock THERMAL,MA GNETIC 


‘ton’. Authorized person with tool 

for inspection without power interruption. When door is re- 

‘1 handle indicates true position of discon- ML Series Circult roaeer® 
are non-tamperable, give repeat pro 


closed, self-aligning 

nect. Operating handle can be locked ““ON’’ oF “OFF” with tection, and can be oekly reset by 

one, two, three or four padlocks of varying sizes. Handle lock- anyone: Non-automatic circuit interrup- 
tors of equivalent sizes also available. 


ing mechanism also locks door. 
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SQUARE [) COMPANY 





« SQUARE D de MEXICO, 





SQUARE D COMPANY CANADA LTD. TORONTO 
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Devices Designed je 
for Machinery Applications 


MAGNETIC STARTERS 


ONTROL PANELS of 
assembled from 


MACHINE TOOL © 
type are 


CONTROL ciRCcUIT TRANSFORMERS 
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Where it’s 


—_ 


ol Hot-Spot WITING around furnaces 
eb) eke i omotives or cranes 
Amerbestos Wire and Cable offers the 


jable wiring available 
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iF for everything else, use 


-\ AMERBESTOS 


Asbestos, varnished cambric, fj 
asbestos and asbestos braid. j if, 
Resists heat, flame, moisture, A f y/ 


oil, grease and corrosive é if 
fumes and has high dielectric 


strength. 































HE safest way to avoid trouble with “hot-spot” wiring is to use 
Amerbestos. In most applications around furnaces, boilers, ovens 
and even small lighting fixtures, it gets hotter than you think. 


What would you guess to be the temperature inside a light socket 
on a hot day? It frequently reaches 200°F. or higher. Even the best 
rubber and thermoplastic insulations deteriorate when temperatures 
go that high. But what happens to Amerbestos insulation? Nothing. 
Felted asbestos as used in Amerbestos Wires does not deteriorate with 
heat. It retains its flexibility and its dielectric properties. Never grows 
hard nor brittle. It does not carry flame nor support combustion. 


DON’T TAKE CHANCES 


@ If you design or install electrical wiring around furnaces, boilers 
or ovens—use Amerbestos. 


Typical all-asbestos con- 


@ If you make electrical heating apparatus—use Amerbestos. 
struction. May be sub- 


jected to extreme heat, @ If you make or install high wattage lighting 
oil, grease, corrosive " 
fumes. equipment —use Amerbestos. 


@ If you design switchboards or control apparatus 
—use Amerbestos. 


Let us help you guarantee dependable performance from your prod- 
ucts with permanent Amerbestos insulation in cables, cords and wires. 
Amerbestos is made to resist heat, flame, moisture, oil, alkalis or cor- 
rosive fumes. For complete information or engineering help, write to 
any of the companies listed below. 


Smokeless asbestos, for 
electric ranges, furnaces, AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
<x sng heating oppll- COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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he secret of a dependable circuit is its termination. 

Like the proverbial chain, the wiring is only as strong 

as its weakest link—and a poor connection can be that link! 
That’s why design engineers insist on AMP Solderless 
Terminals in their blue prints for appliances, electrical and 
electronic equipment, control panels, instruments, communica- 
tion systems, machine tools, aircraft and railway wiring... 


in fact, wherever there is a “loose end’”’ problem. 





se 

—— ) WIRING PROBLEMS ARE OUR SPECIALTY ... TAKE ADVANTAGE OF AMP 
EXPERIENCE TO LOWER YOUR COSTS AND IMPROVE YOUR PRODUCTS, 
: 
Soe AIRCRAFT-MARINE PRODUCTS INC. 
i % 1504 North 4th Street, Harrisburg, Pa. 
/ re Sole Canadian Representative: 
; — F. Manley & Sons, Ltd., Toronto, Onr., Canada 


___AMP Trade Mark Registered U. S. Patent Office, 
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Latching 


> Plate Circuit 


7 
nay 


an ultra small relay with wide application 
possibilities. Three variations — com- 
pare size with the candy drops. 


Sensitive 


aaa ctais taaiiae TIE oc ti lla 


Medium Power 
Shock Proof 


YES, Potter and Brumfield is the leading supplier of 
relays to industry and offers a wide line of general purpose 
rejays for nearly every application. 

We are tooled for many more standard relays and each 
is offered in a full range of contact combinations and coil 
specifications, or we can modify or build specials to your 
requirements. There are Potter & Brumfield sales engineer- 
ing offices in all principal cities. P&B standard relays are 
available at your local electronics parts distributor. 

Write for FREE 24-page RELAY CATALOG or send us 


your specifications for recommendation and quotation. 7 Midget Telichine 


38 ae eu ) | 549 WEST WASHINGTON BOULEVARD, CHICAG 
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= EEBURG Automatic Musical Instruments are widely 
known for the smooth, quiet operation of their 
mechanisms. Fractional Horsepower Gearing by G.S. 
makes an important contribution to the quality and 
dependability of these fine machines. SEEBURG has for 
many years depended upon G.S. for the high grade 
small Gears they need. Join the fast-growing list of 
satisfied users who have found improved performance 
and moderate cost through entrusting “G.S.” with ail 
of their Fractional Horsepower Gearing needs. With- 
out cost or obligation, write today for suggestions, 
expert engineering aid, and cost estimates. Send along 
blue-prints, samples and quantities required. 


our 4 page catalog bulletin illustrating and describing many dif- coat Nee. 
\ E N ) t } ; ferent types and applications of G.S. Small Gearing. It may offer 


valuable suggestions and ideas you can use. Write today. 


Spurs + Spirals + Helicals - Bevels + Internals - Worm Gearing - Racks - Thread Grinding 


See tee 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 





WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEF 
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Chase 


WATERBURY 20 CONNECTICUT 


THIS IS THE CHASE NETWORK ... handiest way to buy brass 
CINCINNATI CLEVELAND DALLAS DETROIT HOUSTONt 
YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SANFRANCISCO SEATILE WATERBURY (tSoles Office 





&.. 
é. free-cutting 


Every 
Chase 





O assure you free-cutting rod alloys of unmatched 

quality they a// are extruded and then cold drawn to 
finished dimensions. This hot and cold working is your 
insurance that the rod you buy from Chase is of uniform 
composition and structure...rod that is held to extremely 
close dimensional tolerances. 


And from Chase you can buy any type of rod alloy that 
you especially need for a particular job. We regularly 
make 19 rod alloys...several of which should be the 
answer to your requirements. If not, you can draw upon 
our extensive Research Department facilities...all as part 
of Chase Service. Don’t you think it worth while to call 
your nearest Chase Warehouse or Service Office today? 
You'll get only the best for your needs! 







We Nedliond He 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





ROD ALLOY 7s... 


AN Gy 





Cadguaded fn 
BRASS & COPPER 






INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE 
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Simplified gaskets 


cut sealing costs 








Send for this Gasket Handbook 


You'll find useful application and 
specification data in the new, en- 
larged 24-page booklet, ‘Arm- 
strong’s Gasket and Sealing Ma- 
terials.” It contains up-to-date data 
on synthetic rubber, cork-and-syn- 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


ARMST 
GASKETS - SEALS » PACKINGS 


Te ae ett la yy e 
Synthetic Rubber Compounds ® 
aL Ta tad aE J 
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Gaskets with projections around bolt 
holes often can be redesigned to elim- 
inate such ears and still provide a tight 
seal. Gasket costs ordinarily can be cut 
in this way wherever it is not necessary 
to seal around bolts or prevent moisture 
accumulation between flanges. 

Ears can be removed in almost every 
case where they are used simply to hold 
a gasket in position. The resulting un- 
restrained gasket will remain firmly 
seated if it is made from a material that 
will deform in the direction of the load 
without appreciable  sideflow. Arm- 
strong’s Cork-and-Rubber Compositions 
meet this requirement. Because these 
compositions are truly compressible, they 
have no tendency to creep. In addition, 
their exposed cork particles provide sur- 
face friction that further inhibits lateral 
movement. 

Compressible gaskets stripped of ears 
or other dispensable projections obvi- 
ously are less expensive to manufacture. 
Even greater savings often are possible 
if the resulting shape is circular. Then 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong’s stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 
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Cork-and-Synthetic-Rubber Compositions 


Cork-and-Rubber Compositions 


thi a Leele 





ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
9510 Arch Street, Lancaster, Pa. 


Please send me at once a copy of the new 24- 


page booklet, “Armstrong’s Gasket and Seal- 
ing Materials.” 


gaskets can be lathe-cut automatically 
from tubes—with almost no waste. 

The hand hole cover gasket in figure 1 
illustrates a typical application where 
Armstrong’s Cork-and-Rubber Gaskets 
reduce sealing costs by eliminating the 
need for ears. Accurate positioning is in- 
sured by making the O.D. of the gasket 
tangent to the edge of the bolt holes. 

Another application is the transfer 
case flange shown in figure 2. Here the 
cork-and-rubber gasket provides an ef- 
fective low-cost seal. Its true compressi- 
bility prevents creep and its solvent re- 
sistance is comparable to the straight 
synthetic it replaced. 

In figure 3, cost-saving rings are used 
in conjunction with a metal shim to in- 
sure positive gasket alignment and pre- 
vent excessive gasket compression. 

Removing ears is only one of the ways 
that you can reduce sealing costs with 
Armstrong’s Cork-and-Rubber. We sug- 
gest that you ask your Arm- 
strong representative how these 
versatile materials can help you. 
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Electrical Engineer, machine tool company, says: 
“I think designers will save time in the long run if 
they decide, at the start of a job, to use standard mo- 





tors. We'll eliminate exhaustive engineering tests we 
used to make on fractionals. With horsepower, sery- 





ice factor, breakdown torque, and starting current all 











Chief engineer, portable tool plant, says: “I sim- Vice-President, washing machine company, says: 
plify design when I specify series-motor parts with “The use of standard washing machine motors helps 
NEMA standard dimensions for our portable tools. our dealers to give dependable service. With stand- 
By designing tool housings to take parts conform- ard motors, the service man can take full advantage 
ing to these standards, I simplify case construction, of the motor manufacturer’s motor-exchange and re- 
obtain interchangeable motor design, and lower pair-service plans—take the headaches, and delays, 
overall costs.” out of motor repairs or replacement. He can be sure 


that the motor he puts back on the job will perform 
as it should.” 
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President, electric blower corporation, says: “The Head of oil burner firm says: “Standardization of 





big thing about the new fractional-hp motor stand- motors and parts is most important to our company. 
ardization plan, to me is that we stand a better chance Our burners can be made in several sizes and types 
of getting ‘off-the-shelf’ delivery of motors when they without changing the motor size or application, even | 
are a big-production item, instead of a special. Also, we when making improvements and new models. Stand- 
eliminate special jigs and fixtures, and the need for ardization means lower production and inventory costs 
making universal mounting bases and adapter plates.” for oil burner manufacturer and distributor or dealer.” 
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JOHNSON BRONZE 


SLEEVE BEARING 


DATA 


The Lubrication of 
Sleeve Type Bearings-2 


N O BEARING, regardless of 
type, will operate satisfactorily or for any 
length of time without proper and depend- 
able lubrication. The lubricant, as the life 
blood of every motive unit, should be the 
correct type, the right consistency and 
always in the right place at the right time. 
Otherwise excessive heat, wear and friction 
will develop with eventual seizure and 
bearing failure. The most popular lubri- 
cating agent is oil, with grease in some 
applications and graphite, water or other 
fluids used to a lesser degree. 
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BEARING RESERVOIR 
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In applications where it is necessary to use a longer 
than usual bearing, we sometimes recommend the 
use of two short bearings with the intervening 
space fo serve as an oil reservoir. 


The ideal bearing application is one in 
which it is possible to achieve a state of 
fluid friction with the journal and the 
bearing completely separated. The only 
friction present then is in the shearing 
action of the layers of oil. Obviously such 
an application would only be possible 
where there are high speeds and light loads. 
But as all bearing applications are not 
ideal, the designer must have ways and 
means to come as close as possible to ideal 
lubricating action. 

Obviously, the first step is to assemble 
all operating facts. Then the method of 
distributing the lubricant and the type of 
lubrication to be used can be decided. Fun- 
damentally, there are four primary methods 
of distributing the lubricant when it is oil 
—i.e., force feed ... splash ... bath... and 
ring, chain or collar oiling. In selecting the 
method to use, the most important factor 
to bear in mind is reliability. 

Force feed is sometimes referred to as 
circulating lubrication. It includes all 
applications wherein a continuous flow of 
oil is maintained throughout all bearing 
applications. In such systems the viscosity 
of the lubricant is an important feature. 
It is also necessary to provide some method 
of purifying the lubricant for repeated use. 
Other considerations include speed, which 


should be high enough to build an oil 
film; dissipation of heat; prevention of 
leakage and oil oxidation. In some cases it 
is advisable to provide an oil cooling system 
to maintain the proper operating temper- 
ature of the lubricant. 

The splash system involves the use of a 
completely enclosed crankcase, usually a 
cooling system and a heavy oil. As lubri- 
cation is effected by dipping, this system 
must provide an indicator so that the 
proper oil level is always maintained. 

In the bath system the operating parts 
are usually completely submerged in the 
lubricant. In this method practically the 
same factors are involved as in the splash 
method. 

Ring, chain or collar oiling involves a 
system whereby the lubricant is carried 
from the reservoir to the bearing by a ring 
or collar that rotates with the shaft to an 
opening in the top of the bearing. In this 
system particular attention must be paid 
to the type of oil grooving of the bearing 
so that sufficient oil is carried into every 
part of the loaded bearing area. 

Hand oiling can be utilized in some 
applications although it is usually best to 
provide an oil cup or a combination of 
cup and wick. 

Up to this point methods of supplying 
oil lubrication have been outlined. How- 
ever, in many applications, use must be 
made of grease due to the nature of the 
operating conditions. Grease is ordinarily 
used for rough machinery where usage is 
severe and clearances are not consistent, 
and in slow moving equipment since the 
laws of hydrodynamic action are ineffective. 

It is recommended that greases be sup- 
plied by some pressure system or pressure 
guns, since adjustable grease cups give 
positive action. 

In conjunction with lubricating systems 
consideration must also be given to pre- 
vent end or side leakage. This condition in 
bearings is undesirable because it reduces 
the load a bearing may safely carry and 
results in extensive oil waste which creates 
problems of cleanliness both on the ma- 
chine and goods in process. 

In order to prevent this condition use 
should be made of proper oil seals which, 
in addition to conserving oil, keep dirt 
from entering the machinery. 

In all applications in which lubrication 
is required it is desirable that repeated use 
be made of the lubricant for reasons of 
economy. However, it must be remem- 
bered that oil is certainly to become con- 


JOHNSON BRONZE 


SLEEVE BEARING 
DATA 


taminated while it is being used and this 
contamination definitely reduces the effec. 
tiveness and efficiency of the lubricant, 
resulting in injury to bearing surfaces. 

Air, in the presence of hot oil, results in 
oxidation and the formation of sludge, 
These sludges are often acid in character 
and are injurious to the bearing linings. In 
many applications water is prevalent and 
in mixing with the lubricant tends to dilute 
the lubricant and make it ineffective as a 
load carrying medium. In addition, high 
temperatures are extremely destructive to 
oils and cause vaporization of the lighter 
constituent and the formation of carbon, 
In order to assure clean, suitable oil, two 
methods are generally used, that of filter- 
ing or separation by gravity. 

Obviously some methods of lubrication 
are more expensive than others. There are 
many ways of reducing costs in designing 
machinery but the selection of an inferior 
or inadequate system of lubrication is not 
one of them. The most expensive bearing 
in the world is the one that fails. The 
easiest way to be certain of getting the 
greatest value and performance out of 
your bearing applications is to consult with 
Johnson Bronze. Our engineers are fully 
competent to give the proper advice and 
assistance on all your bearing problems. 
They will work with you without obligation, 


In some bearing applications it is often possible 
and practical to provide recesses on the outside 
diameter of the bearing which serve as oil reservoirs. 


This bearing data sheet is but one of a series. You can get 
the complete set by writing to 


SLEEVE BEARING HEADQUARTERS 
570 $. MILL ST. + NEW CASTLE, PENNA. 
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14 TYPES and 
1800 SIZES oa 


of Perfect Oil Seals 


Among the 14 different types of Perfect Oil Seals, one 
or more will usually meet your sealing requirements, 
no matter how critical. Such conditions as shaft end 
movement—intermittent speeds—exceptional exposure 
to grit, dirt and moisture—extreme high speeds—very 
low speeds and other troublesome sealing require- 
ments are adequately met by standard types of Perfect 
Oil Seals. 


























The wide range of sizes generally obviates the necessity 
for specials. Use of a standard size permits maximum 
economy. cere 








Write for engineering data on Perfect Oil Seals. 


Dae at Mile Molt ial te Me Lal Lol SG 
Super Oil Seal Mfg. Co., Ltd., Hamilton, Ont. 
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. .- But the most stubborn problems of power and resistance find an answer in IRC 
resistors. Where crowded chassis demand miniaturization—where portable units call 
for maximum lightness—where critical applications require complete insulation, unusual 
heat dissipation, or ability to handle exceptionally high voltages— 
there’s an IRC power resistor for the specific job. Manufacturing the widest line 
of resistance products in the industry, IRC can specify without bias! This is your 
warranty of efficient, economical resistor performance in virtually any application. 
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LENGTH OF RESISTANCE PATH 
IN INCHES—FOR MV TYPES 





When you’re being “‘powered’’ for fast service on 
small order resistor requirements for experimental 
work, pilot runs, or maintenance, call your nearest 
IRC Distributor. IRC’s Industrial Service Plan 
enables him to save you time and worry by giving 







you ’round-the-corner service on standard types 
right from his local stocks. He’s a handy man to 
know. May we send you his name and address? 







INTERNATIONAL RESISTANCE COMPANY 
409 N. BROAD ST., PHILADELPHIA 8, PA. 


Send me additional data on the items checked below: 


[|] MW Insulated Wire Wounds [_] FRW Flat Wire Wounds 
MV High Voltage Resistors [_] Power Wire Wounds 
PR Power Rheostats [_] Name and address of locay 

IRC Distributor 


U Hoeven the, Cina, Say VWr- 


Power Resistors « Precisions 
Insulated Composition Resistors 
low Wattage Wire Wounds 
Rheostats + Voltage Dividers 










e : Controls * Voltmeter Multipliers 
INTERNATIONAL Capeitied Calica Manat WR RS 
RESISTANCE COMPANY inioed Ghtee Coment 5. HGR esate pene san 


401 N. Broad Street, Philadelphia 8, Pa. pO A 
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Resistance Co., Lid., Toronto, Licensee i 





custom molder’s know-how 


' 
i 
' : PROJECT: 
§ Twelve-pound television 
i receiver cabinet in one piece 
CUSTOMER: 
Philco Corporation 
Philadelphia, Pa. 
s MOLDER: 
American Insulator Corporation 
MATERIAL: 
Durez mottle phenolic plastic 


@ Whenever a salesman in any of the 
thousands of Philco dealers’ showrooms 
starts a sales talk on this new televison 
model, he is demonstrating the result 
of manufacturer-molder cooperation. 
And whatever you make, wherever it 
is used, whoever buys it, there is very 
likely in your product a place to use a 
custom-molder’s know-how as success- 
fully as Philco. Lower material costs, 
economies in finishing, faster produc- 


lk pays to use your 


tion, better appearance, or longer prod- 
uct service are among the potential 
benefits. 

Philco is familiar with all these as a 
big user of phenolic plastics for years. 
Although the cabinet of this receiver 
was to bea complicated one-piece form 
weighing no less than 12 pounds, they 
confidently handed the problem of 
producing it to well-known molders. 
Shaped in American Insulator’s presses, 


PHENOLIC 


P1333) 











VERIFIED accuracy. Sample of finished - 
molding is turned over to engineers for 
checking all measurements according to 
Philco specifications. Photo shows abi. 
net as received from press operator, 


SIMPLE PRODUCTION. Cabinet is ejected 
from hydraulic press at custom molder’s 
plant with all mgr lugs as os bea 
Sigeel od egoiscr n> baal 

— requiresno ae 


the housing needs no machining, no 
gluing, almost no finishing . . . and be- 
cause it is Durez mottle it has a rich, 
wood-colored finish of permanent nat- 
ural luster. Quality of performance both 
visual and aural is safeguarded by the 
high dielectric strength of the Durez. 
The valuable services of skilled cus- 
tom molders, as well as experienced 
Durez phenolics specialists, are at your 
call for consultation and planning. 


MOLDING COMPOUNDS 
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PROTECTIVE COATING RESINS 
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PHENOLIC PLASTICS THAT FIT THE JOB 
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Kxozure (illustrated) is 

ea in a range of sizes for 3” 
to 10” Sate, More 63 ar etn 

ing the same engineceri ' 
Spies but differing in details of _ 
design, are made in a range 
of sizes from 14” to 
and including 
3” shafts. 
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Specially Designed 
KLOZURE Oil Seals 


For those applica- 
tions for which none 
of our regular Kio- 
ZURE models is suit- 
able we design and 
manufacture oil seals of 


many special types. Ex- 
amples of such special 
constructions are .. . 





small seals for needle bear- 

ings. . . seals for self-align- 
ing or spherical bearings . . . and rugged seals 
as illustrated at the left for steel mill roll necks 
or other shafts of large diameter. If you have a 
bearing seal problem let our experienced 
technical staff solve it for you. 


: ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 
















PATENTED 


Seals bearings effectively even on shafts having 


considerable “whip” or lateral movement. 


Models 53 and 63 Kiozure Oil Seals are extremely 
sensitive to any radial movement of the shaft because 
each flexible finger of the tempered steel spring delivers 
its pressure independently to the resilient tip of the 
precision-molded sealing element. On either high-speed 
or low-speed shafts these KLozurEs provide maximum 
sealing efficiency with minimum friction. Ask for our 
Model 53 and 63 Kiozure catalog. 


Garlock KLozurgs are also made in many other regular 


models and in a complete range of sizes including Metric 
O.D. to fit bearing manufacturers’ standard bores. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 
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CHILDREN’S 
ROOMS — NURSERY 


CONTRIBUTIVE 
ITEMS 


WEATHERSTRIPS « 

FURNITURE RUBBED WITH 

FELT * GLASS POLISHED WITH 

FELT « BRASS AND STAINLESS STEEL 


FELT BOARDS + BULLETIN 

BOARDS «+ FELT PICTURES + 

FELT PENNANTS « FELT PILLOWS » 
PLAY RUGS UNDER TOY TRAINS - 





TOYS, VARIOUS SORTS + SCHOOL BAGS 


LIBRARY 


TELEPHONE + DESK 
MEDICINE BLOTTER PADS + STRIPS 
CABINETS UNDER GLASS DESK TOP 

+ SEAT CUSHIONS  PIC- 

CORN . PADS TURE FRAMES + TROPHY 

COMPACTS. CASE LININGS + CAM- 

APPLICATORS ERAS + PROJECTOR - 

CHEST & BACK PADS B@ COUCH COVERS + PAN- 

ELLED SCREENS + TYPE- 
WRITER 


POLISHED WITH FELT + STORM WINDOW 


SEALING ¢ DOOR BUMPERS ¢ POLISHING 


CLOSETS 


COAT FRONTS, MEN’S 
CLOTHES * UNDERCOLLARS, 
MEN’S CLOTHES + SHOUL- 
DER PADS, MEN’S AND 
WOMEN’S COATS * SKIRTS 
* VESTS + EMBLEMS * SHOE 
PARTS + SLIPPERS - WO- 
MEN’S HATS « SKIRT HANG- 
ERS + CLOTHES HANGERS 


BED ROOMS 


ANTI SKIDS UNDER BEDS 
© CARPETS ¢ MATTRESSES ¢ 
SHOE POLISHING DAUBERS 
e COMFORTER FILLINGS « 
HOT PAD « SUN LAMP « 
ELECTRIC BLANKET ¢ SEW- 
ING BASKETS ¢ BED HEAD 
BOARDS ¢ BED SPREADS 
e JEWELRY CHEST LINING 


KITCHEN 


REFRIGERATORS + VENTILAT- 
ING, MOTORS « POT HOLDERS 
* POT CLEANERS * SCOURING 
PADS + DEODORIZER WICKS 
* FAUCET WASHERS + ELEC- 
TRIC TOASTER * GAS STOVE 
* WATER FILTER + ELECTRIC 
MIXER * COFFEE PERCO- 


DINING ROOM 


TABLE PADS » DRAWER 
LININGS + PLATE PADS 
* CANDELABRA BASES 
* SILVER CHEST LIN- 
INGS + CHIMES, TABLE 
* CHIMES, HALL + DISCS 
TO PROTECT CHINA 
PLATES + TRAY BASES 


LIVING ROOM 


PIANO HAMMERS «+ PIANO ACTIONS * ORGAN - 
RADIO + TELEVISION « MUSICAL INSTRUMENTS 
* DRAPERIES « VALANCES + CASTERS + LAMP 
SHADES + MIRROR BACKING «+ FLOOR LAMP 
BASES * ASH TRAY BASES » BOOK END BASES - 
BOOK COVERS + WICKS IN LIGHTERS + ELECTRIC 
CLOCKS + ARTIFICIAL FLOWERS + PICTURE FRAME 
WALL PROTECTORS +. CANDLESTICK BASES + 


LATOR +» DISH WASHER 


SERVICE AND WORK ROOMS 


VACUUM CLEANER + DEEP FREEZE - OIL BURNER 
* PUMPS « GAS METER + INSULATION, HOT 


WATER STORAGE TANK + INSULATION, HOT 


PAD + TRUNKS, BAGGAGE + AIR CONDITION- 
JNG UNIT + ELECTRIC METER + FLY SWATTERS 
* COLD WATER PIPES + FLOOR SWEEPER - 
STEAM PIPE REGULATOR * MOTORS + LINING 
TOOL CASE + PRINTING SETS + FELT BUFF- 
ING WHEELS + PADS FOR SANDPAPERING 


* CARVING SET CASES 


BRIDGE TABLE COVERS + DOILIES + SOUND 


ABSORPTION UNITS 


PLAY ROOM 


GOLF PUTTING GREEN « POOL 
TABLE ¢ DICE CUPS « CARROM 
BOARD ¢ CHECKER BOARD 
GUN RACK « TENNIS RACKET 
COVERS « FISHING ROD 
COVERS « ARCHERY TACKLE 
PARTS ¢ LETTERING ON 
SWEATERS ¢ BASE BALL 
GLOVES ¢ FOOTBALL HELMETS 
* SKATING SHOES ¢ SKISHOES 
© FUR ROBES, BACKING 


GARAGE 


AUTOMOBILES, 
64 PARTS EACH CAR 
TOOL CASE LINING 

HOSE WASHERS 

LAWN MOWER 


LAUNDRY 


IRONING BOARD 
WASHING MACHINE MOTOR 
MANGLE IRON 
WRINGER 


FLOOR MATS®aN 
SEAT COVERS 








Sea, and Air 


Mallory Vibrators 


Are Relied Upon For 
Complete Dependability 


read 
ib 


TG 


Whatever your vibrator application, the odds are that 
a standard Mallory Vibrator already is performing a 
similar job. The illustrations on this page are only a few 
of many examples where Mallory Vibrators are giving 
dependable service. 


Mallory engineering skill, long experience, and com- 
plete adherence to quality ideals mean that Mallory 
Vibrators will give you longer life and less trouble. 


More Mallory Vibrators are used in original equipment 
than all other makes combined. Why take a chance on 
anything less than this standard of excellence ? 


Send complete technical details of your 
problem. Mallory will supply the answer. 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 

Contacts Switches 

Controls Vibrators 
Power Supplies 


Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
*Reg. U. S. Pat. Off. 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 





The STABILINE Demonstrator, above left, was designed by our engineers to enable you to prove to yourself that — regardless 
of line or load variations — standard 14, KVA STABILINE Type IE’s, taken from stock at our distributors’, perform as adver- 
tised. It works like this: The Demonstrator provides variable input voltage to the STABILINE Type IE51002 (right). It also 
acts as a variable load. The left meter on the Demonstrator shows input voltage, variable from 95 to 135 volts, applied to the 
STABILINE. The right meter indicates load variations, in amperes, variable from 0 to 2.1 amps. The middle meter shows that 
the output of the STABILINE remains constant — regardless of line or load variations. 

Make this test yourself. Write for the name and address of the Superior Electric distributor in your area. He’ll show you how 
—and you can make this test yourself — the Instantaneous Electronic STABILINE (Type IE) corrects line and/or load varia- 


HERE'S A ew STABILINE TYPE IE 


STABILINE Type IE51002R is specially designed for use when your 
requirements call for a standard-rack-mounting voltage regulator. It’s 
compact — measures 19” wide by 51/4,” high by 1314” deep — gives 
you the same dependable and maintenance-free service you get from 
all Superior Electric STABILINES. 


tions instantly, efficiently and dependably. 


1E51002R 


STABILINE VOLTAGE REGULATOR TYPE IE 


RATINGS 


Input Output Frequency Load Range Load Power Rated 
Voltage _ Voltage in in Factor Ovtput 

Type Range Range Cycles Amperes Range KVA 

1£51002 95-135 110-120 60+10% 0-2.1 +.5to—. 25 

: ; 1E51002R 95-135 110-120 60+10% 0.2.1 +30 —) 25 
We've packed plenty of performance into 1E51005 95-135 110-120 60+10% 043 +.5to—. 
the well-organized, skillfully-constructed 1E5101 95-135 110-120 60+10% 08.5 +.5 to — . 
ee ee tone EESIOCIR. I's im wes tae @2E 010 isen. 
. : - - = h -11. 5to—. 
a standard model—for quick, easy, con- 1EL51005 95-135 110-120 50+10% 043 4+.5to—. 
venient rack-mounting. It possesses all the 1EL52005 195-255 220-240 50+10% 02.1 +.5to—. 
superior inherent characteristics found in 1EL5101 95-135 110-120 50+10% 085 4+.5to—. 
all STABILINE IE’s. 1EL5201 195-255 220-240 50+10% 0-43 +.5to—. 


woowowuouwvuvwvwvwvovo ys 


Only in STABILINE Type IE’s will you find the following characteristics to meet your need for dependable, conservatively 
rated automatic voltage regulation: Completely electronic operation © Waveform distortion mever exceeding 3% © Stabiliza- 
tion of + 0.1 of 1% of preset value © Regulation of + 0.15 of 1% for any load current change from zero to full load, or any 


load power factor change from 0.5 lagging to 0.9 leading. 


eastucm THE SUPERIOR ELECTRIC co. 


8109 MEADOW STREET 
BRISTOL, CONNECTICUT BRISTOL, CONNECTICGS 


POWERSTAT VARIABLE TRANSFORMERS + VOLTBOX A-C POWER SUPPLY + STABILINE VOLTAGE REGULATORS 
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Here’s How Townsen 
$27.63 Per Thousand O 


This is an example of how a Chicago ment screw that works easily 4 
manufacturer, who might have been you, roduce a better chair at less cost. 

saved a large amount of money through This is not an isolated case with Town- 
the use of a Townsend cold headed part send engineered parts and fasteners. It 
and thereby produced a better product is typical of how Townsend helps sav’ 
for less money: The threaded adjusting money and time by working closely with 
screw (illustrated above) for the tilt back manufacturers in designing parts for many 
of the Seng action control for executive applications. Townsend parts and fasten- 
chairs is nOW being produced at Townsend ers are cold headed, pointed, machined, 
by cold heading, knurling and roll thread- drilled, slotted, trimmed, roll threaded, 
ing for only $16.87 per thousand. The extruded, pierced, knurled, bent or flat- 
lowest price q screw machine tened. They are produced +n carbon, alloy 
production was $44.90. ‘his clear saving and stainless steels—in brass, bronze, Cop- 
of $27.63 per thousand is important be- per, aluminum—in 4 variety of platings 
cause Seng chair action control produc- and finishes. 

tion is extremely high. Not only that, To find out how to reduce costs and 
the Townsend part, being cold formed, is improve your products with Townsend 
stronger than a part machined from bar cold headed parts send us 4 sample or 
stock and the roll threads are tougher an sketch of the parts you need. Our engi- 


more uniform than machined threads. neers will gladly give you an estimate 
This gives The Seng Company an adjust- without obligation. 





Call or write today to: 


} o nsend 


COMPANY _— ESTABLISHED Tak 


ce 





New Brighton, Pa. 


Chicago 38, il. 
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Here is a new Fiberglas Tubing and Sleeving with superior physical and Srey Th coe oe 
dielectric properties at a price comparable to ordinary cotton-base or rayon- 2 yee & sae ee ~ %. 
base insulations. no cracking. No. change in the 
BH “649” is non-burning, non-fraying, non-stiffening . . . but above all it’s 


the toughest insulation we have ever made. No varnish to crack or flake off. 
Toughened against the rough treatment encountered in assembly or product 
use. It is mo longer necessary to specify an insulation grade with a rated 
dielectric strength substantially in excess of voltage requirements to insure 
against expected dielectric loss in assembly and service. Test the ability of 
BH “649” to maintain its rated dielectric strength and save the extra cost. 





SPAT MALT, 


Production samples in any size, grade or color are available on request. Use 
coupon below. 


RUB IT... Take 
a length of BH “649”. 
Hold the ends firmly. Then 
rub the sample up and down 
Co., CONSHOHOCKEN, PA. briskly in a sawing motion 
against the edge of a desk or 
chair. See how difficult it is to 
damage the coating. 





BENTLEY, HARRIS MANUFACTURIN 
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HOLD A MATCH UNDER IT 
... Take a length of BH “649”. 
Hold a lighted match under it. 
BH “649” will not support 
combustion. 


Bentley, Harris Mfg. Co., Dept. M-36, Conshohocken, Pa. 


I am interested in BH “649” Fiberglas Tubing and Sleeving. Send samples for production Send samples, pamphlets and prices 
on other BH Products as follows: 








testing of Grade_______in sizes as follows_________for____operating at tem- 

(size or I.D.) (product) : —— 
‘iatatea ied i aki Se ate oO a or Rayon-base Sleeving and | 
NAME (C1 BH non-fraying Fiberglas Sleeving 





ADDRESS 
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NEW! sEAL RINGS 
FOR CORROSIVE 
CHEMICALS 


Recent developments in Stackpole carbon- 
graphite shaft seal rings and washers in- 
clude types that are highly effective in the 
pumping of acids and other corrosive 
chemicals. In addition, Stackpole offers 
unsurpassed facilities for engineering 
suitable grades for practically any require- 
ment. Many grades are available and can 
be produced to suitable tolerances and 
specifically designed for operation against 
plates of bronze, brass, aluminum or other 
materials. Friction is greatly reduced and 
such unfavorable factors as tamping, pack- 
ing and tightening are eliminated. Nor is 
there any danger of shaft abrasion when 
these composition seals are used! 

Practically every application presents a 
different set of problems. Hence, Stack- 
pole engineers welcome full details of 
your requirement on which their recom- 
mendations and sample seals or washers 
can be based. You be the judge! 


















STACKPOLE 


CARBON - GRAPHITE - MOLDED METAL 


Continuously adjustable rheostats 
formed of piles of Stackpole carbon and 
graphite discs provide the ideal means 
of varying either resistance or voltage 
with maximum precision and smoothness 
simply by applying pressure to the piles. 
Applications range from generating 
equipment voltage regulators to line, 
speed and pressure regulators, continu- 
ously variable rheostats, pressure 





DASH POT PLUNGERS 
WITHOUT LIQUID 
LUBRICANTS 


Few applications better 
illustrate the versatility of 
Stackpole graphite than its 
use for dash pot plungers— 
for the simple reason that 
the static friction of graph- 
ite against the smooth metal 
cylinder is not much greater than that of 
the sliding friction. No liquid lubricants 
which would be adversely affected by tem- 
perature changes are required. Thus the 
damping coefficient of a graphite plunger 
is determined almost entirely by the vis- 
cosity of the air itself. Stackpole facilities 
in this specialized field provide for the 
design and production of eminently sat- 
isfactory plungers for practically any dash 
pot need. 





GET THIS HELPFUL CARBON- 
GRAPHITE SPECIALTIES BOOKLET 


This 44-page, profusely illustrated book has been prepared 
to help you evaluate the possibilities of components of 
molded carbon, graphite and powdered metal composition 
in a broad range of modern equipment. Included are Ge- 
tails on Stackpole tube anodes, battery carbons, ground 
rods, contacts, carbon piles, chemical carbons, friction seg- 
ments, clutch rings, brazing and welding carbons, carbon 
molds and dies and many other products. 


CARBON COMPANY, 


HERE’S SIMPLIFIED 
ULTRA-CRITICAL RESISTANCE OR VOLTAGE CONTROL 











indicators and others. Recent Stackpole 
developments in this field include a spe- 
cial carbon-graphite mix which enables 
a single pile of only 39 discs to assure 
the high resistance needed for a sew- 
ing machine control previously involving 
two piles totalling 150 discs. 

If you have a possible application, 
why not submit details to Stackpole for 
recommendation? 





LOW-FRICTION 
BEARINGS 


OF CARBON AND GRAPHITE 


The use of self-lubricating bearings of car- 
bon and graphite composition holds inter- 
esting possibilities for a wide variety of 
modern equipment. Units can be molded 
rather inexpensively to suitable tolerances 
and both the composition of the bearing 
mix and the shape of the finished piece can 
readily’ be designed for maximum effi- 
ciency. Beyond this, the graphite greatly 
decreases both friction and wear by coat- 
ing both surfaces. Stackpole has achieved 
this field and 
would like to tackle additional bearing 


considerable success in 


problems where carbon and graphite com- 
positions may hold the answers. 

Why not send full details of your appli- 
cation for recommendation by Stackpole 
engineers? 
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: : KNOT IT . . . Take a length 

Here is a new Fiberglas Tubing and Sleeving with superior physical and of BH “649”. Knot ‘it. Pull 
. . . : . , , "= AVON~ it as tight as you can. Twist it. 
dielectric properties at a price comparable to ordinary cotton-base or rayon 2 eS ae 


no cracking. No change in the 
dielectric strength. 


base insulations. 





BH “649” is non-burning, non-fraying, non-stiffening . . . but above all it’s 
the toughest insulation we have ever made. No varnish to crack or flake off. 
Toughened against the rough treatment encountered in assembly or product 
use. It is no longer necessary to specify an insulation grade with a rated 
dielectric strength substantially in excess of voltage requirements to insure 
against expected dielectric loss in assembly and service. Test the ability of 
BH “649” to maintain its rated dielectric strength and save the extra cost. 





ion les in any size, grade or color are available on . 
Production samples y size, grade or color are available on request. Use sean: tate | dee 


coupon below. a length of BH “649”. 
” Hold the ends firmly. Then 


rub the sample up and down 
Co., CONSHOHOCKEN, PA. briskly in a sawing motion 
against the edge of a desk or 
chair. See how difficult it is to 
damage the coating. 
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BENTLEY, HARRIS MANUFACTURIN 
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HOLD A MATCH UNDER IT 
..+ Take a length of BH “649”. 
Hold a lighted match under it. 
BH “649” will not support 
combustion. 


Bentley, Harris Mfg. Co., Dept. M-36, Conshohocken, Pa. 





I am interested in BH “649” Fiberglas Tubing and Sleeving. Send samples for production Send samples, pamphlets and prices 
testing of Grade_______in sizes as follows_________for_________operating at tem- | © other BH Products as follows: 
f oF | (size or I.D.) (product) [J Cotton or Rayon-base Sleeving and 
peratures 0} . at.____voits. Tubing 
EE LAA (1 BH non-fraying Fiberglas Sleeving 





ADDRESS 
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NEW! sEAL RINGS 
FOR CORROSIVE 
CHEMICALS 


Recent developments in Stackpole carbon- 
graphite shaft seal rings and washers in- 
clude types that are highly effective in the 
pumping of acids and other corrosive 
chemicals. In addition, Stackpole offers 
unsurpassed facilities for engineering 
suitable grades for practically any require- 
ment. Many grades are available and can 
be produced to suitable tolerances and 
specifically designed for operation against 
plates of bronze, brass, aluminum or other 
materials. Friction is greatly reduced and 
such unfavorable factors as tamping, pack- 
ing and tightening are eliminated. Nor is 
there any danger of shaft abrasion when 
these composition seals are used! 

Practically every application presents a 
different set of problems. Hence, Stack- 
pole engineers welcome full details of 
your requirement on which their recom- 
mendations and sample seals or washers 
can be based. You be the judge! 
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CARBON - GRAPHITE - MOLDED METAL 


Continuously adjustable rheostats 
formed of piles of Stackpole carbon and 
graphite discs provide the ideal means 
of varying either resistance or voltage 
with maximum precision and smoothness 
simply by applying pressure to the piles. 
Applications range from generating 
equipment voltage regulators to line, 
speed and pressure regulators, continu- 
ously variable rheostats, pressure 





DASH POT PLUNGERS 
WITHOUT LIQUID 
LUBRICANTS 


Few applications better 
illustrate the versatility of 
Stackpole graphite than its 
use for dash pot plungers— 
for the simple reason that 
the static friction of graph- 
ite against the smooth metal 
cylinder is not much greater than that of 
the sliding friction. No liquid lubricants 
which would be adversely affected by tem- 
perature changes are required. Thus the 
damping coefficient of a graphite plunger 
is determined almost entirely by the vis- 
cosity of the air itself. Stackpole facilities 
in this specialized field provide for the 
design and production of eminently sat- 
isfactory plungers for practically any dash 
pot need. 





GET THIS HELPFUL CARBON- 
GRAPHITE SPECIALTIES BOOKLET 


This 44-page, profusely illustrated book has been prepared 
to help you evaluate the possibilities of components of 
molded carbon, graphite and powdered metal composition 
in a broad range of modern equipment. Included are de- 
tails on Stackpole tube anodes, battery carbons, ground 
rods, contacts, carbon piles, chemical carbons, friction seg- 
ments, clutch rings, brazing and welding carbons, carbon 
molds and dies and many other products. 


CARBON COMPANY, 


HERE’S SIMPLIFIED 
ULTRA-CRITICAL RESISTANCE OR VOLTAGE CONTROL 





indicators and others. Recent Stackpole 
developments in this field include a spe- 
cial carbon-graphite mix which enables 
a single pile of only 39 discs to assure 
the high resistance needed for a sew- 
ing machine control previously involving 
two piles totalling 150 discs. 

if you have a possible application, 
why not submit details to Stackpole for 
recommendation? 








LOW-FRICTION 
BEARINGS 
OF CARBON AND GRAPHITE 


The use of self-lubricating bearings of car- 
bon and graphite composition holds inter- 
esting possibilities for a wide variety of 
modern equipment. Units can be molded 
rather inexpensively to suitable tolerances 
and both the composition of the bearing 
mix and the shape of the finished piece can 
readily’ be designed for maximum effi- 
ciency. Beyond this, the graphite greatly 
decreases both friction and wear by coat- 
ing both surfaces. Stackpole has achieved 
this field and 
would like to tackle additional bearing 


considerable success in 
problems where carbon and graphite com- 
positions may hold the answers. 

Why not send full details of your appli- 
cation for recommendation by Stackpole 


engineers? 
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Tune in “‘Suspense!’’—CBS Radio Network 
Thursdays—CBS Television Tuesdays | 


/ ®@ New beauty, convenience, economy has been made possible through the use of 


plastics and metal and plastic combinations. The modern automobile has 
demonstrated this great potential. And the broad scope of the varied applica- 
tions is being repeated again and again throughout industry. 


Here under one roof at Auto-Lite’s great Bay Manufacturing Division in Bay 
City are the technical skills and production capacity for a new art 
rendered in plastics. The artistic skill of Auto-Lite’s Art and 

Style Division is available on matters of design and development. 


7mene BLECTTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Michigan e@ Bay City, Michigan 





Goals in Product Design 


TARTED in 1935, the ANNUAL 
ELECTRICAL MANUFACTURING 
PRODUCT DESIGN AWARDS COMPETI- 
TIONS were aimed to encourage a con- 
tinuing progress in creative design and to 
stimulate those engaged in product de- 
velopment by according recognition for 
exceptional skill and achievement in the 
design and engineering of electrically 
operated products. 

Recognition is given by a Certificate of 
Award in Product Design and a purse 
of Five Hundred Dollars, together with 
publication of the development story. 
Award winning manuscripts in the elev- 
enth competition in the series are pub- 
lished in this issue. 

Since its founding in 1928, ELECTRICAL 
MANUFACTURING has directed its edi- 
torial approach to problems faced by de- 
signers of electrically operated products, 
but it has not limited its coverage to the 
strictly electrical phases of design. It has 
presented all aspects—electrical, mechan- 
ical, material selection, and visual or ap- 
pearance design. 

So too in the selection of this year’s 
Jury of Award, specialists were sought 
who would reflect all these facets of de- 
sign. The judges include authorities in 
machine design, electrical and electronic 
engineering, and appearance design. The 
editor in a sense represented the reader 
and weighed off, among other technical 
factors, how much the reader might bene- 
fic from a study of the design problems 
encountered and their solutions. Award 
winning products necessarily had to ex- 
emplify well integrated design. 

A factor not associated with any one 
judge’s specialty that was emphasized this 
year was economy of design. The con- 


testants were asked to tell what steps were 
taken to obtain practical manufacturing 
economies within the framework of good 
engineering design. In this issue, A. M. 
Ross, head of research and development 
of Remington Rand, indicates that a fun- 
damental approach to manufacturing 
economy often lies in complete redesign. 
Many of the contest entries supported 
this theme. 

Integrated design involves, too, an ap- 
preciation of customer needs and of buy- 
ing moods for consumer products. As 
Dan H. L. Jensen of Philco shows in this 
issue, the first step in product develop- 
ment should be market research. This sets 
the pattern for style factors and cost levels. 
In another article, Frederick V. Geier of 
the Cincinnati Milling Machine Co. em- 
phasizes that the main goal in machine 
tool engineering is reducing production 
costs. Ease of servicing is a goal of simi- 
lar importance. Unless the machine does 
both, all the design ingenuity in provid- 
ing novel features is lost. 

Summing up, we would set as goals for 
product design: Sound electrical design, 
good mechanical design and wise selec- 
tion of materials and parts in keeping 
with minimum costs; a design that serves 
a useful purpose, is free of trick features 
for feature’s sake, and has good overall 
appearance in relation to internal me- 
chanical require- 
ments, operator con- 
venience and modern 
standards of form, 
finish and color. 

Award winners an- 
nounced in this issue 
were measured 
against these basic 
standards of design. 
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ACH of us who are in the field 
of styling have presumably had 
a fair amount of trouble in our deal- 
ings with engineers. They often ap- 
pear to be obstructionists, negativistic, 
and generally hard to get along with. 
We even suspect them of jealousy and 
petulance. Such a casual statement 
will, I suspect, raise a noisy and 
righteous clamor from the ranks of 
engineers. Many of them have at one 
time or another tangled with an unco- 
operative, unskilled and apparently 
arbitrary designer, employed by man- 
agement and crammed down the throat 
of the engineering department. 
However, those of us who have 
been around awhile in the fields of 
design and engineering found that the 
difficulties of opinion are small—after 
an understanding has been reached. 
As a matter of fact, if problems of co- 
operation have occurred, it is because 
the meeting. of the two functions is so 
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close as to often overlap. Both hope 
to achieve the same end result: sim- 
pler, better, more economical solutions, 


handier, handsomer, and makeable. 
The line between the two functions 
is very fine indeed, interlocking and 
sometimes disappearing entirely. En- 
gineering departments can offer val- 
ued help in acquainting the designer 
with new materials, finishes, processes, 
gadgets, etc. Likewise we, as design- 
ers, have learned something of the 
realism and manufacturing urgencies 
of the engineering department. But 
sometimes we are able to make practi- 
cal engineering suggestions, usually 
borrowed from another industry or 
client to be sure, but often fresh and 
usable. 

If the foregoing appears to be long 
as an introduction, accept it more as 
the real story of the development of the 
two appliances shown here, inasmuch 
as so many of the visual and use- 
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features of the machines were the re. 
sultant of many vectors. To Arch 
Davis and Harold Knaggs of Apex 
goes credit for the superb performance 
of this washer, and to Walter Kauff- 
man of Lovell is due credit for the 
extra-ordinary efficiency of the dryer, 
But to their efforts add those of Ralph 
Kortepeter of Apex and my own asgsgo- 
ciates in design who made it all hap- 
pen as the customer sees it and feels 
it and uses it. All of these men are, 
I suspect, representative of thousands 
of capable, imaginative but realistic 
people in industry. They may be ina 
reasonably confused state of mind 
about their designer, pleased with the 
appearance of their baby, annoyed a 
little with some of the compromises, 
but not too unhappy about the total. 

Behind this picture stood the figure 
of a merchandiser. Demanding and 
requiring, he cared little about the 
modus operandi but rightly expected 
efficient, handsome competitive appli- 
ances, trouble-free and economical and 
with exciting use-features to help him 
sell them. 

The washer shown involves com- 
pletely different washing principles 
from anything currently on the market. 
It is neither an agitator nor rotating 
drum type of machine; an inner bas- 
ket surges and sloshes fabrics enclosed. 
Ingenious, economical and efficient, it 
nevertheless introduced new problems 
in structure and design. In this case 
the upper portion of the cabinet is not 
a cabinet at all but a tub itself, within 
which an inner basket lobs around. 

Since it seemed unwise to introduce 
wiring and instruments into a water 
vessel, a sort of “dash board” control 
panel was evolved. A convenient sub- 
assembly, this element has provided an 
excellent place for time and tempera- 
ture controls, clean, dry and wonder- 
fully simple to assemble, and of course, 
immensely simplifies service problems. 
Additionally, the vacuum-break re- 
quired by municipal building codes 
has neatly disappeared into the dash 
board. Further, this “dog-house” as 
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it has been christened, serves as a 
useful design device. With scant trim- 
ming tools it has been applied to the 
dryer too, and serves to help tie these 
two products together as a line, which 
might have been completely impossible 
otherwise because of the dissimilar 
construction and function of the two 
products. 

Lower half of this cabinet is a re- 
movable shroud. It serves simply as 
a safety cover for moving parts and 





A—Upper portion of the cabinet for 
the Montgomery Ward automatic 
washer is the tub itself within 
which an inner basket lobs around. 


B—AIl plumbing connections and vac- 
uum break are grouped at the 
rear, which is open for servicing 
the mechanism. 


C—Controls for’ the 
mounted on a “dashboard”’. 


washer’ are 


D—Montgomery Ward clothes dryer 
is styled to match appearance of 
the ‘automatic washer. Note that 
the same “dashboard” is used. 


E—Perforated tumbler is rotated at 
48 rpm by a 1/3-hp' motor 
through a double-reduction V-belt. 
Thermostat shuts down dryer when 
exhaust air reaches set temperature. 
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Three industrial designers stress that success 


in appearance design requires the combined 


resources of designer and product engineer. 


basic mechanism. The last to be as- 
sembled, it may be the first removed 
for service. The chrome band inci- 
dentally, is not purely decorative; it 
does cover and keep tidy two masses 
of fabricated steel, one porcelain 
enameled with resultant warping and 
distortion that would never quite fit. 

The dryer presents a completely 
different treatment for very real rea- 
sons. The washer required a tub to 
contain water, to surge and tumble 


fabrics in a diluent of detergents and 
saponifying agents. The dryer re- 
quires a mechanism to vaporize and 
to remove moisture. The washer’s 
outer tub is structural and was engi- 
neered to the jaws of a tangent-bender. 
The dryer required a removable front 
for servicing and was built about an 
operating chassis, including a revolv- 
ing perforated drum, 4400-watt heat- 
ing element and blower. The washer 


(Continued on page 238) 
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N preparation for entering a new 

field with a steam iron, engineers 
of National Pressure Cooker Company 
developed a basic mechanical form in- 
corporating a novel vaporizing design. 
We were then assigned the responsi- 
bility for merchandising aspects of the 
design working in close collaboration 
with the engineers. 

One of the design objectives in de- 
veloping the new Presto iron was to 
maintain a reputation for quality and 
service that had been won in merchan- 
dising their well-known line of pres- 
sure cookers. From mechanical and 
innovations 


engineering standpoints, 


METER 


4 


in the design had to live up to this 
prestige both in performance and ex- 
terior appearance. 

Steam irons provide a real challenge 
because of the additional weight and 


bulk of a boiler. General size and 
weight established in the mechanicai 
model set up certain limitations in de- 
sign, but the goal was an iron that 
weighed no more and was no larger 
in bulk than a conventional dry iron. 
During the development project, cli- 
ent’s engineers provided suggestions 
regarding function and operation that 
had direct bearing on our design ob- 
jectives. In turn, some of our mechan- 






















ical recommendations were given cop. 
sideration. For example, we sought 
complete function in the soleplate, Pre. 
vious experience had proven that the 
size of the soleplate and position and 
contour of the handle are closely re. 
lated to hand and arm fatigue. Use of 
the iron either as a dry or steam iron 
posed a problem in balance which also 
affected handle design, anchoring po. 
sition and soleplate contour. Time and 
motion studies on ironing techniques 
contributed to the simple but service. 
able contour and grasp of the handle. 
The iron is held well forward and js 
recessed on either side for the thumb 
of the right or left hand. 

Soleplate is a pressure die casting 
with a calrod heating element cast in 
as an insert. Directly over the steam 
vent is the “Vapo-Miser” chamber ex- 
tending up into the handle. Above this 
chamber is the filling spout through 
which the water is poured. A molded 
cap closes the filling spout. 

Handle design also accommodates 
the heat control and temperature in- 
dicator. Controls are functional as well 
as decorative. The thermometer dial 
is located on top of the handle just to 
the rear of the filler cap where it is at 
maximum distance from the base and 
heating element. This arrangement as- 
sures correct temperature indication 
as well as unobstructed view by the 
operator. 

Weighing but 3% Ib unfilled, the 
iron requires but 6 oz of water for 1% 
hr of steaming—nearly three times the 
steaming period of competitive irons, 
The “Vapo-Miser” construction devel- 
ops steam at low pressure, does not 
require distilled water, has no moving 
parts, and flow and temperature of 
steam are automatically controlled. 

Design considerations and careful 
molding of the soleplate contours and 
shell surface produce interesting high 


In appearance designing the Presto steam 
iron the problem was to keep the weight 
and bulk in line with an ordinary dry 
iron. Circulation path through heating 
chamber in “Vapo-Miser” element pro- 
duces dry steam and reduces water con- 


sumption. 


Plastic filler cap is removed 
to expose filling spout. 
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Redesign of the Modern Hygiene tank cleaner preserved general proportions of the model marketed before the War 


but combined novel exterior contours with reduced manufacturing costs. Tank is finished in brown, chromium plate. 


lights with a minimum of mass yet re- 
tain a maximum of water capacity. The 
shell surface is highly polished and 
tapers into the soleplate. The unpre- 
tentious, practical appearance of the 
iron heightens the illusion of small 
size and light weight yet retains an 
identity of its own. 

Assignment to redesign the Modern 
Hygiene vacuum tank cleaner was 
made in 1944. Although at that time 
there were still many production re- 
strictions and material shortages, the 
client desired to have all preparatory 
work completed on a new postwar 
model as quickly as possible, and con- 
junctive research began at once. The 
engineering department of the client 
had plans for specific mechanical fea- 
tures which were to be incorporated 
into the projected model. In addition 
to the production analysis and mechan- 
ical research that was undertaken with 


Iron holds 6 oz of tap water, 
giving 1% hr steaming. 
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the assignment, our firm made a thor- 
ough appraisal of the postwar market 
for this type of appliance. A tentative 
production schedule called for com- 
pleted models by the middle of 1947. 

Results of our market studies and 
sales reports were most helpful in ar- 
riving at a stage of fresh design that 
would retain a relationship to the pre- 
war models, yet would be provocative 
enough to achieve consumer recogni- 
tion and dealer enthusiasm for the 
“buyer’s market” to come. 

Our market studies had verified an 
increasing interest on the part of the 
market in a tank-type cleaner, and this 
merchandising consideration dictated 
the general form and contour. Ease of 
operation and maintenance, and empha- 
sis to the cleaner’s exclusive features 
established much of the detail. Rec- 
tangular-curved proportions were in- 
corporated in the new design to give 


Indicator on top of handle Steam is delivered through 
shows temperature. 


a single soleplate jet. 


an individualized appearance. Smart- 
ness was added through contrast of 
flat line and angle with the generally 
curved areas. The top element includ- 
ing the handle and foot-operated switch 
was designed to establish a crisp 
theme. Our color tests established the 
Van Dyke brown as most compatible 
to the surroundings of the average 
home, offering the greatest potential. 

The contours, as such, were very 
essential to the success of this par- 
ticular design for we wanted to remain 
as far as possible from the “bomb- 
like” or conventional tube-like ap- 
pearance of tank-type appliances. Sales 
experience and demonstrations had 
proven the advantages of the elongated 
vacuum type cleaner over other forms. 
It was a matter of changing an awk- 
ward proportion to look as little like 
a buzz bomb as possible. 


(Continued on page 238) 


Boiler is easily drained 
through the filler spout. 








ESIGNING pickup arms for ap- 
pearance has always presented 
a challenge due to the restrictions 
placed on the designer. The sensitivity 
of an arm is such that often the slight- 
est change in weight or balance will 


affect the tone. If an arm tracking at 
33 rpm has a needle pressure of only 
5 gm, it is obvious that even a minute 
change in weight may affect balance 
and lead to problems in response and 
frequency characteristics. 

An important innovation in phono- 
graph pickups was the curved arm. 
Some years ago the Astatic Corpora- 
tion asked for something new and re- 
freshing in arm shapes to go with a 
new cartridge. All arms had been 
made straight with the head mounted 
at the tracking angle. In the course 
of design it occurred that the pivot 
point and tracking angle could be held, 
while connecting these two elements 
with a sweeping, graceful curve. 
Many designs of various curves fol- 
lowed, with some of these being made 
into appearance models. In the final 
stages, metal models were machined, 
tested, and altered until the proper 
degree of balance was obtained. The 
curved pickup arm was an immediate 


The industrial designer’s contribution 
here was to replace the conventional 
angular form with a gracefully curved 
tone arm; but the rigidity, weight and 
balance had to be adjusted to meet 
engineer’s performance specifications. 
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hit, and now has become a standard for 
the industry. One of the first curved 
arms, shown here, has probably been 
the most successful from a sales stand- 
point; it’s still on the market today. 
This arm is die cast, has a turnover 
cartridge for normal and microgroove 
record playing, and a Hammerlin fin- 
ish. Also shown is the latest design 
of a studio arm for either conventional 
or long playing transcriptions. It has 
an improved base mounting assembly 
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that eliminates arm resonance, and 
assures perfect tracking. This arm jg 
also die cast and finished in a gray 
Hammerlin. 

In the redesign of the intercommuni- 
cation set, Bell Sound System wanted 
a unit that would give the utmost jp 
efficiency, and styled so it would ft 
harmoniously into any office. The 
previous design had been made jp 
wood, with an attached flat back. This 
was unsightly especially in installations 
where the back of the unit could be 
seen. One of the first problems 
tackled in the redesign was to elimi- 
nate this unsightly back and vent the 
cabinet by some other means. Various 
materials were considered for the con- 
struction of the cabinet, finally settling 
on Durez phenolic plastics, 

This cabinet was designed with a 
round top in order to lead heated air 
to the center vent on top. Louvered 
sides were carried out to give a more 
horizontal feeling to the cabinet, and 
also tie the switches in as part of the 
overall design. Louvers alongside the 
switches were slotted, with the speaker 
placed directly behind. With the lou- 
vers running around, the cabinet looks 
finished from any view. The cabinet 
was molded in two halves, and assem- 
bled with molded flanges in a slot. 
Assembly holes and locating pins are 
molded in, and the two halves are held 
together by screws. The volume knob 
is clear molded plastics and sprayed 
from the inside leaving the center 
clear, thus allowing a light to show 
when the set is turned on. Switches 
are molded in clear plastics, and have 
slots molded in to take the names 
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which cannot get loose or dirty, and 
can easily be replaced by pulling off 
the plastic key and inserting another 
name. These keys are fitted into a 
recess in the case and operate on a 
30 deg downward action. Previously 
the switches operated both up and 
down with the off-and-on switch be- 
low. In the new design, the off-and- 
on switch is the top left hand switch, 
and is colored red. 

One of the most important con- 
siderations in this redesign was the 
cost-of the tools for making the plas- 
tics cabinet. Investigation showed 
that the cost of the plastics cabinet 
was less than half the cost of the 
former wooden case, more than justi- 
fying the considerable tool cost. 

Before the final design was pre- 
sented, there were many months of 
study devoted not only on exterior 




































Not merely a job of thinking up a 
new wrapper, appearance design on 
the new Belfone involved rearranging 
functioning parts to obtain best pos- 
sible form and shape. Louver design 
gives good appearance from all sides. 


design, but also by the company engi- 
neers. In this case, the designer was 
not merely called in to “wrap it up”; 
the mechanism and exterior were de- 
signed together. Changes were made 
both in the interior and exterior de- 
sign as they grew. With the coopera- 
tion of the engineers, various com- 
ponents were regrouped until a well 
balanced design was obtained. Many 
trial designs were drawn up during 
this stage, with the most promising 
ones being developed further. These 
in turn developed into the final ac- 
cepted design. Wooden models were 
made exactly to scale, and checked 
as to appearance, interior dimensions, 
and color. Detailed drawings were 
then prepared to be used for a guide 
by company engineers and the com- 
pany making the plastic cabinet. 
One of the features developed by 
company engineers was a current-sav- 
ing standby operation. When not in 
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service, the filament circuit alone is 
on. The tubes are on a master unit, 
and only draw current when a station 
is called or a sub-station or master 
calls it, thus resulting in longer life 
for parts as well as lower operation 
costs. 

The industrial sound paging unit 
was developed for the same company, 
and presented an entirely different 
problem. Here, there were a group 
of units, such as speaker, amplifiers, 
and turntable to be developed in sep- 
arate cases, and designed to allow 
flexibility in assembly so any combina- 
tion or grouping would give a finished 
appearance. Separate units are identi- 
cal in exterior shape, and can be 
stacked, with a chromium strip cover- 
ing the joints; thus, sides and fronts 
for all units can be made from the 
same dies. Various punching dies 
are used for the different front ar- 
rangements. The top is a stamped 
unit, and used as a cap regardless of 
the units beneath it. Enclosures are 
finished in a light, warm gray, wrinkle 
finish paint. The speaker cabinet has 
a perforated metal grille, satin fin- 
ished, with polished chromium strips 
added, and all knobs are vermillion 
plastics. ooo 


While examples cited by each of 
these three industrial designers are 
of recent projects, the importance of 
teamwork has long been recognized. It 
remains a vital factor in increasing 
saleability through appearance design. 
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Remington Rand’s advanced research and 
development iaboratory in Connecticut. 












Keep product development on 


How can long-term research and development work be 


one major company is set up to maintain a practical 





. How basic can research be? 
Research in materials such 
as phosphors for cathode ray 





N ANY manufactur- 
ing company, be it 
large or small, the 
basic problem in research 
and development is how 
to keep it on a practical 
level. A major question 
is whether development 
engineers should be 
kept in ivory towers wholly divorced from the workaday 
factory world or should they have kept constantly be- 
fore them the fact that ultimately their brain children 
must be produced and sold on the market at a profit 
and against some pretty stiff competition—costwise as 
well as performance-wise ? Remington Rand has adopted 
the latter concept as a major policy. Its logic becomes 
apparent on close examination. 
There was a time when the company’s research and 
development work suffered from two deficiencies: It 
was scattered geographically, and it was often weighted 
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tubes is a problem in physical-chemistry and needs labora- 
tory facilities like these. Equipment for the model shop, 
such as this profiler, was selected by a manufacturing execu- 


om if 


down with rush work involving design modifications 
made to suit some customer’s particular needs, thus 
hampering the concentration on fundamental research 
of a broad nature. It was also weighed down to some 
extent with design tradition and bound to it by large 
investments in existing tooling and plant facilities. 

With the end of World War II, however, came a 
complete revision in the company’s research procedures 
so that Remington Rand’s wide and diversified line of 
business administration aids could be kept abreast and 
ahead of the ever-increasing complex needs of the post- 
war business world. 

First step was to separate advance research from 
many of the problems brought in by field sales repre- 
sentatives, servicemen and customers. Suggestions for 
design modifications, unless of a radical nature, are 
turned over to the plant or production engineering de- 
partments for solution, subject to the approval of the 
research and development laboratory. 

As a corollary, all fundamental research and develop- 
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a PRACTICAL level 
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reconciled with economy in production? Here is how 


yiewpoint in the research and development laboratory. 


tive to lend itself for production tryouts also. In the labora- 
tory, modern furnaces with controlled atmospheres aid in 
developing procedures and specifications for difficult heat- 


ment is centralized in one location. In keeping with 
the general trend among large companies with widely 
scattered manufacturing facilities, this new Laboratory 
of Advanced Research is situated in the country—at 
South Norwalk, Conn., on a hilltop overlooking Long 
Island Sound. It is within a few miles of three of the 
company’s plants (the Electric Shaver, Duplicating 
Supplies and Remtico Supplies Divisions at Bridge- 
port), but far removed from other operations at such 
places as Ilion, Elmira and the Tonawandas, N. Y.., 
and Marietta, Ohio, and Benton Harbor, Mich. 

At the laboratory are housed the research divisions 
for the principal products: tabulating machines, adding 
and accounting machines, typewriters, electrical shavers, 
and business systems, which include a complete line of 
filing equipment and filing procedures, and the electronic 
research division which among others embraces the latest 
addition to the line, industrial television units, called 
Vericon. 


Main purpose of segregation of research and devel- 
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treating problems. Materials testing is basic to any research 
and development program. Hardness, impact and tensile 
testing are essential to setting up materials specifications. 
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opment was to have this activity in one place, easily 
available to headquarters, where the entire effort could 
be more readily evaluated as a whole and where basic 
facilities like research in materials and processes could 
serve all development groups as consultants on such 
problems. A second reason was to free the men work- 
ing on advance research projects from routine manufac- 
turing problems. Another was to bring together men 
of like training and temperament into an environment 
where they would receive inspirational and practical 
benefit from their fellows. 

The object was not to let these research engineers 
work in a detached atmosphere untrammeled by the 
economic problems of manufacturing life nor to let them 
dream up designs that could not possibly be made at 
competitive costs. From the start a practical viewpoint 
of research has been maintained. As a matter of fact 
whenever a new product idea is conceived the factory, 
sales and research organizations are all consulted fo de- 
cide whether the contemplated product is practical, 
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meets an actual or potential sales demand, and can be 
produced to sell at a profit. 

The laboratory itself is equipped with certain manu- 
facturing facilities that are capable of duplicating many 
of the important processes encountéred in the plants. 
Work of equipping the laboratory with machine tools 
was assigned to a manufacturing executive while all 
technical equipment was specified by the chief research 
engineers in accordance with their requirements. While 
this machine tool equipment is ideally suited for model 
making, its selection by a factory trained executive in- 
sures that in many instances it may be used for produc- 
tion tryouts, and the machine layouts were so planned. 
Other facilities, like those for heat treating, plating 
and sheet metal forming are practically identical on a 
small scale with the facilities found in the plants. 

In considering the requirements of the research lab- 
oratory it was apparent that because of the tremendous 
diversity of products manufactured by Remington Rand, 
particularly well-equipped chemical and physical lab- 
oratories were needed to carry on the constant search 
for future additions to the line. 

Here again an entirely practical approach was made. 
The type of equipment and apparatus installed enables 
these laboratories not only to carry on basic research 

for products still in the concep- 

tion stage but also to serve as 
consultants to the various plants 

of the company on problems re- 
lating to any of the great var- 

km. iety of materials used by Rem- 
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Ultimate in all research and development is the end prod- 
uct. Summary punch shown above is twe tabulating ma- 
chines in one. From punch cards, unit to right automat- 
ically prints 100 numbers or letters on one line; unit to 
left automatically punches the summaries on tabulating 











ington Rand in the manufacture of its many products, 

A visit to the company’s s research center would dis. 
close such diverse activities as the settling of photo. 
sensitive chemical materials on television viewing tubes, 
the setting up of specifications for some particularly dif. 
ficult heat-treating problem on tabulating machine parts 
or the testing of handles on portable typewriter carrying 
cases to insure the purchaser against breakage if the 
case is thrown against a heavy package in transit, One 
might see a chemist experimenting with non-fading ink 
for typewriter ribbons or a metallurgist gazing through 
a spectrograph to determine impurities in some metal 
part which experience has indicated has a short life. 


Research Can Be Practical 


It can readily be seen from these examples that the 
approach to industrial research does not have to be a 
highbrow one. It can be quite practical even though it 
may be dealing with product development that will not 
reach the production stage for several years. At Rem- 
ington Rand industrial research involves a study of the 
future mechanical requirements of business offices. These 
long term studies are made by the engineering labora- 
tory in collaboration with the sales department and the 
development and production engineers. 

Out of this kind of research emerges designs that | 
are practical and good looking and these two essentials | 
of a successful product are coordinated so that neither 
impinges upon the other. 

During the research and development period constant 









eards. All motions and operations are affected by motot 
power in this automatic bookkeeping machine (above). Fed 
data manually, it automatically computes and prints bak 
ances. Tabulation may be completely automatic. Basic auto 
matic functions include carriage return and line spacing. Aa 
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consultations are the order of the day, with the chief 
project engineers of the chemical, physical and elec- 
tronic laboratories lending their ideas and experience 
: to the problem. Representatives of the sales divisions 
, are asked for suggestions on how to tie in the new prod- 
; uct’s applications to the operating efficiency that is a 
, a commonality of all Remington Rand products. The plant 
. production engineers are consulted regularly to make 
, certain that research programs being followed will meet 


: the requirements of all. 

. Later, when several models are completed, one goes 

to the plant so that production engineers may study it 
: to revise and refine parts to match them up with exist- 


ing tooling and equipment as much as possible in order 
to hold costs down to a minimum. The changes they 
suggest are then relayed back to the research and de- 
velopment engineers to see if these changes are con- 
sistent with the design. The prototype model is kept 
| up to date as each engineering change is adopted. When 
: the engineers are all satisfied that the project is com- 
plete, a finalized model emerges, necessary tooling is 
set up and the new product goes into production. 

And after the product goes on the market, if any 
weaknesses develop in parts, these parts are referred 
back to research and development for investigation and 
correction. 

But despite this close attention to practicality of pro- 
duction, an alert research department with sufficient 
imagination is unshackled by conventional approaches 
to problems. What might sound like a Buck Rogers 
project to the average business man might well be within 
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electronics laboratory is almost a necessity these days if 
the broadest horizons are to be maintained on product de- 
velopment. Remington Rand is getting its feet wet in indus- 
trial television, the principal units of which are shown be- 
ing tested here. Three wire-connected units are involved— 
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the realm of possibility to the engineer who keeps abreast 
of developments not only in his own specialty but in the 
whole wide field of product development. 

This is particularly true at Remington Rand’s re- 
search center. Engineers working on projects as diversi- 
fied as tabulating machines and office systems products 
are in daily contact with one another and their constant 
exchange of ideas promotes new ideas for each of them. 
As a matter of fact periodic meetings are held for the 
sole purpose of idea-exchange. 

Because of this practice of broad-gage thinking, it 
is not difficult for these engineers to visualize the day 
when electronics will stride forward rapidly in the field 
of calculations and offer active competition to the pres- 
ent day mechanical methods. 

Yet many of the constantly made modifications in 
existing designs are the results of suggestions from 
customers who want tailor-made equipment to suit their 
own particular needs. Field servicemen often bring 
in ideas designed to simplify the maintenance job. Many 
such ideas also come from the plant people who assemble 
the machines. This type of design modification is usually 
carried on at the plant engineering level unless it is the 
result of early design failures in which case, of course, 
the problem is turned over to the reasearch and devel- 
opment laboratory. 

But in any event, the first step in any research pro- 
gram is to set up goals in terms of general requirements 
needed to anticipate customers’ needs. This work is car- 
ried out in a “future demands” department, which is a 

(Continued on page 212) 
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pulse-power unit, pickup camera and viewer. The power 
unit, top, which plugs into a 110-volt, 60-cycle circuit, gen- 
erates impulses to activate the Vericon camera and viewer, 
below. The latter has a 42 sq in. screen and is connected 
directly to the television pickup camera by co-axial cable. 




































OTOP PEE POPEATER 








LEPC SE 


Will it Nell? 


LEEDS AIS, PL FEELIN IE TW 








aR ONS ETI ATES TMH AUST «SETS 





ns a OBEN EAT Rica Rae OY 





THE CRUCIAL QUESTION IN PRODUCT DESIGN 


Key to obtaining high consumer acceptance should 


come from many sources: Study of buying moods, market surveys, sales statistics, advanced 


VERY large industrial organization that plans 
to bring out new products at intervals varying 
from a few months to several years has tried 

to gain more specific knowledge 
of the necessary fundamentals 
required to obtain consumer ac- 
ceptance. In other words, they 
have tried to find out what makes 
a product “click’”’ and what does 
not. In an attempt to conduct product planning and 
design along more scientific lines, thousands of forms 
of market research have been tried. Many of these 
have been found wanting. Specific approaches vary 
with each class of product but the same fundamental 
pattern applies to all consumer products of a lasting na- 
ture. These principles of market research, which Ben 
Nash aptly called “‘presearch” in his book, “Developing 
Marketable Products,” might well be reviewed and in- 
terpreted in terms of one company’s program. 
Conventional surveys used in market research may be 
misleading if conclusions are not warily drawn from a 
careful analysis of their results. This precaution is 
necessary because it is almost impossible to put into 


DAN H. L. JENSEN 
Manager, 
Product Design and Development Department 
Philco Corporation 


any kind of public survey allowances for the psycho- 
logical factors affecting a potential consumer’s re- 
sponses at any given moment. These psychological fac- 
tors influence every one of us 
from day to day in continuously 
varying ways. It is important 
that those involved in product de- 
velopment maintain a_ constant 
vigilance and awareness of chang- 
ing political and economic conditions as they affect the 
public’s frame of mind and spending habits. They can 
do this by reading, not just trade and industrial publi- 
cations, but general reading matter which will influence 
“Johnny Q. Public’s” thinking in the months to come, 

[t is important that the key to a correct product ap- 
proach come from many diversified sources. Most read- 
ers are familiar with the public opinion poll and the 
type of market and field research that goes directly to 
the consumer. For this reason the efforts of this article 
will be concentrated on the less discussed, and in my 
opinion, equally important, study that can be done from 
within the organization. 

The nature of product to be developed follows two 
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EVOLUTION (1) Initial product 
OF A was a 6-in. screen 
console model in 

MeRayenren which picture size 
RECEIVER was very small in 
proportion to the 
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Reproduced trom actual Philco development sketches. 


laboratory research, production experiences, and even reactions of assembly line workers. 


basic patterns. First is the original project on which 
there is obviously no previous experience from a similar 
problem that can be used as a guide. Second is the 
more evolutionary project. This is a natural develop- 
ment from designs which have been merchandised be- 
fore. Since the latter is the one more often encoun- 
tered, it will be discussed first. The television industry 
is just now really getting into the evolutionary project 
position where enough past experience has been achieved 
to be able to correlate this knowledge for further ad- 
vances to come. For progress to date, see below. 

In large measure, the sources for new ideas in evolu- 
tionary projects can stem from within the organization. 
They are the result of a correlation of the continuous 
flow of information received from the retailer through 
the sales organization, and from various statistical and 
technical departments of the company, as outlined 
below : 

1. Probably the most important single source of field 
information is the sales organization. Properly organ- 
ized to obtain data on the acceptability of the current 
production models, the sales department can forward a 
continuous stream of information to the design organ- 


housing. (2) Next step was a 10-in. console model, neater 
in cabinet proportions, but still a large package, expensive 
to build. (3) Table model receiver, styled in fairly radical 
modern design, was still quite large in proportion to the 
picture area. To satisfy consumer desires for a symmetrical 
design, the same receiver was housed next in a more 
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ization. This can be done both negatively and positively, 
telling the developer what to avoid as well as what to 
strive for. Field studies by the development group are 
effectively made by visiting the sales outlets with the 
field sales organization so that comments received can 
be interpreted first-hand. Periodic meetings can be held 
with a distributor committee which should be primed 
to forward comments on all phases of product market- 
ability, ranging from the methods of distribution down 
to the individual sales features that should be incor- 
porated into the product. 

2. Out of research engineering comes advanced elec- 
tronic developments born in the interest primarily of 
pure research, but having in them the germs of ideas 
which can be adapted to new products. The develop- 
ment of advanced ideas of this type must often be 
worked out over a period of years. Before being put 
into commercial form by the product design organiza- 
tion, these ideas can be thoroughly discussed with the 
sales group for timing and further refinement for the 
ultimate market. 

3. In the specific example of television receivers, 
chassis engineering can be a center of strength in meet- 
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conservative cabinet (4). Although this model was well re- 
ceived, it was felt that the size of the housing should be 
reduced further in relation to the picture, and model (5) 
came into being, a good example of contemporary design 
in a mahogany cabinet. High costs led to a final develop- 
ment of plastics table model (6) with built-in antenna. 
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ing competitive situations by development of smaller 
components, simplification of electronic circuits and 
creating simpler solutions to the mechanical problems 
directly tied into all electronic products. 

4. From the production engineering group the prod- 
uct designer learns of the problems encountered in the 
factory. An analysis of them often leads to improve- 
ments in methods of assembly which can be incorpo- 
rated into future designs. Here, perhaps, can be ob- 
tained the greatest help in getting a better product for 
the money. 

5. From a study of quality control reports there can 
be determined which quality factors cost out of pro- 
portion to their sales value. 

6. Top management can supply the decisions neces- 
sary for correct timing from a broad economic view- 
point and the evaluation of the fundamental approaches 
from a standpoint of price and sales appeal. Particu- 
larly in a period of economic change is timing a key fac- 
tor in successful sales. For instance, manufacturers of 
some major appliances are holding back super deluxe 
models in some appliance lines right now in view of 
current price trends. 

Because it is the basic responsibility of the product 
design and development department to conceive new 
consumer product ideas, this group must constantly be 
ahead of the trend of the times to be able to bring to 
the consumer new product forms and countless new 
developments assembled from the thinking of all 
branches of the organization. 

Since departmental titles mean different things in dif- 
ferent organizations some explanation of the function 
of Philco’s design and development department ap- 
pears in order. The organization chart shows that it 
is not a part of the engineering department, which is 


largely concerned with electronic research and develop- 
ment, such as radio and television circuits, tubes and 
antennas. Instead it is mainly concerned with fitting the 
product to the market. It keeps its finger on the pulse 
of public mood and reaction. And while it deals largely 
with outward appearance as it affects salability, it must 
work in close collaboration with the electronic engi- 
neers. Reducing the size of the package and simulta- 
neously increasing the relative area of the television 
screen, for example, calls for considerable ingenuity in 
chassis design. Although on the surface the department 
is under a distribution division it is tied directly into 
a top management committee on which engineering, 
production and sales viewpoints are correlated. 


Handling an Original Project 


A somewhat different approach is used where the 
manufacturer, starting from scratch, plans to create, 
develop, and market a new product on the basis, if pos- 
sible, of the definite needs of his buyers. Whether the 
manufacturer’s product was initiated as the result of 
some new invention or was originated through his dis- 
covery of an urgent consumer need, his ideas, plans and 
decisions must conform to many controlling factors. 
While the conversion of a product idea into an actuality 
seems straight-forward, a careful product analysis 
should be made to put into that product elements of 
consumer use and consumer buying psychology so as 
to stimulate market acceptance. 

Many manufacturers have tried to obtain some sort 
of consumer acceptance rating by shipping a limited 
number of a brand new product into a selected mar- 
ket. This can be and often is very misleading inasmuch 
as a limited market may not give the same buying im- 
petus to a product as it might receive on a national 
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selling basis, due to the fact that it is not received as 
a nationally advertised product. Furthermore, it fre- 
quently means that a competitor who is quick on the 
trigger can jump the gun and get into manufacture 
about as quickly as the originator. 

A better way to get consumer reaction is to bring 
together a representative consumer group to look over 
and pass on the sales potential of a line of products. 
This group should be selected from assorted intellectual 
as well as economic levels. Perhaps an even better in- 
dication of this potential can be derived from the fac- 
tory workers as a new product first goes into production 
on the line. These people represent a cross-section of 
consumer demand, and their comments, freely given, 
indicate quite accurately the acceptability of a product. 
However, it is not just a matter of individual comments 
—one must study the mood of a group to get the key. 

It is a well known fact, for example, that a post-war 
or a post-depression buying public are in a lighter mood 
when they are definitely relieved from either war or 
depression influences. They will, therefore, seek out 
more advanced forms and more daring colors, In pe- 
riods of prosperity, they will also tend to do what might 
be called “keeping up with the Jones.” To capitalize 
on this mood there should be more emphasis on lower 
and medium priced products imitating class styles. 
These influences tend to set the pace of competition in 
selling and the values of the products in a related line. 

It would be interesting at this point to cite a case 
history of the manner in which an original project was 
originated and carried out. The product was a semi- 
automatic radio-phonograph combination originated by 
an industrial designer who had been studying the 
methods then on the market by which phonograph rec- 
ords could be played. At that time nothing existed be- 
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Partial organization chart, showing relation 
of product design and development depart- 
ment to engineering and sales departments. 


tween a plain manual single record player and the 
highly complex completely automatic record changer. 
By discussion with anyone who had small children or 
near-sighted elderly people in the home, it was evident 
that neither of these methods of playing records was 
totally adequate. The designer felt a method should be 
contrived whereby single records could be played auto- 
matically without danger of damage to the tone-arm 
stylus or to the record itself. With this basic require- 
ment in mind, he proceeded to invent a system whereby 
the record could be slipped into a slot and would auto- 
matically play when the door covering this slot was 
closed. A crude working mechanism of this device was 
made up and put into a simple box which would not 
influence the fundamental decision to be made by the 
management group as to whether this method of play- 
ing records offered a commercially sound idea. Upon 
demonstration, wholehearted approval was given to the 
idea and it was turned over to the engineering depart- 












ment for refinement. In resolving the question as to 
the kind of housing it should receive, it was decided 
that the housing should represent something quite dif- 
ferent from anything seen on the American market up 
to that time. The consumer should immediately recog- 
nize it as a fundamentally different approach to the 
playing of records. The illustration on page 104 indi- 


cates how radical the housing shape was made. 


When to Change Models 


The decision as to the exact styling to be used was 
made by an experienced sales and product design group 
without further market research or study. That the 
decision was sound was proved by the fact that well over 
one-quarter million units were produced. In the fol- 
lowing year another record player, also radically but 
more esthetically styled, was brought out and produced 
in large quantities until the arrival of considerably sim- 
plified automatic record changers made the sales depart- 
ment believe that these models were no longer adequate 
costwise to fill a niche in a radio-phonograph line. Thus, 
an original product conceived to fulfill a specific sales 
need at a definite time was originated, successfully pro- 
duced, and discontinued in the short space of about two 
and one-half years. 

Within every manufacturing organization that sup- 


plies the consumer, there are readily available 
statistics which can be used to control the cur- 
rent product design and development program. 
In market research there must, of course, be a 
well organized chart showing the line or lines of 
existing products. This chart should be care- 
fully correlated with an inventory control system 
to indicate trends and give specific data for de- 
termining the approaches to be taken in the new 
line. Such an inventory control chart should 
show the relative production rate, the selling 
rate, and the stock available at any given week. 

If a product is running according to schedule, 
it should be continued for some months to come. 
On the other hand, should this inventory control 
data sheet indicate a sudden increase of stock 
commencing at a time when the running produc- 
tion rate might have been increased only slightly, 
it is apparent that something has gone “hay- 
wire,” and for some reason or another, the model 
is backing up in distributors’ stocks. At this 
point, key distributors all over the country can 
be canvassed to determine what the reason for 
this slowdown is and appropriate action taken to 
correct it. If it proves to be lack of consumer 
acceptance or the introduction of some competi- 
tive factor, such a model should probably be re- 
placed at the earliest possible date. This means 
that the development department should have a 
more advanced design in reserve to throw into 
the breech. 

Along with a complete line chart of a manu- 
facturer’s own products, a comparable record of 
competitive models should be kept. Used in 
conjunction with another graph which shows the 
ratio of distributor inventory to distributor sales, 
compared to the industry average on similar 
products, this chart will help the product mana- 
ger analyze his company’s sales situation and to 
weed out the weak models in a line. 

At about this stage of the development pro- 
gram the first proposals for a new product line 
will begin to take shape and a new chart show- 
ing the revisions can be made up to give man- 
agement an overall guidance and coordination 


(Continued on page 250) 


Product styling is 
carried into radio 
service instruments 
as well as consumer 
products like electric 
refrigerators. Thé in- 
strument shown is an 
electronic circuit 
tester employing a 
vacuum tube bridge. 
One of the sales fea- 
tures of the refrig- 
erator is a cold-con- 
serving inner door of 
tempered glass fitted 
with plastics shelves. 
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PRODUCT DESIGN AWARDS COMPETITION 


In recognition of outstanding achievement in product design and development, a Jury of Award 








composed of authorities in engineering and design selected the five manufacturers below to 
receive the ELECTRICAL MANUFACTURING CERTIFICATE OF AWARD IN PRODUCT DESIGN and a 
purse of $500. Award-winning product manuscripts are presented in the pages that follow 
AMERICAN OPTICAL COMPANY - - - ¢ ¢ Ophthalmic Lens Blocker 
BYRON JACKSON CO. - - - + - + + © « « = Stuffingboxless Pump 
GENERAL ELECTRIC COMPANY - - - 
HERMON HOSMER SCOTT, INC. <- - 
WHEELCO INSTRUMENTS COMPANY 


Two-Magnet Industrial Brake 


% 


‘ 


Miniature Sound Level Meter 


- - Temperature Recorder 


‘ 


HONORABLE MENTION 


Entries of the following five manufacturers were accorded special mention by the Jury of Award 


GENERAL ELECTRIC COMPANY - - - - ~- ~  Photolight and Amplifier 
LIVINGSTONE ENGINEERING COMPANY - - - Electric Steam-Jet Cleaner 
SPECIALIZED INSTRUMENTS CORPORATION - - ~- Preparative Centrifuge 
SPENCER-KENNEDY LABORATORIES, INC. - - Wide-Band Chain Amplifier 
UNIVERSAL WINDING COMPANY - - - - + ~ ~ Multiple Coil Winder 














Judges cite high quality of designs and 
broad range of electrically operated pro- 


ducts described in Competition entries. 


FRANK J. OLIVER, Editor, ELECTRICAL MANUFACTURING 


Entries for the 11th ANNUAL ELECTRICAL MANUFAC- 
TURING Propuct Desicn Awarps COMPETITION this 
year were the largest in number since these contests 
were first started in 1935. Furthermore, the manu- 
scripts covered the design of as diverse a group of elec- 
trically operated products as has ever been encoun- 
tered by any of the Award Juries. They ranged from 
business machines to x-ray apparatus and included, 
besides the Award winners presented in this issue, ad- 
vanced electronic apparatus, scientific instruments, 
electrical distribution switchgear, industrial machin- 
ery, toys and home appliances. Most of the manu- 
scripts were well prepared and dealt with the numerous 
problems faced by the designer and the reasoning 


Frank J. Oliver 


J URY OF AWARD acclaims 


C. Higbie Young 


behind the decisions he made. Hence it was all the 
more difficult to reach individual decisions. 

Technical factors predominated. In the minds of 
the judges, the manuscripts were important largely 
as to whether or not they brought out such factors as 
originality, soundness of design principles employed, 
and choice of materials and components; also such ele- 
ments as economy of design as well as the relative 
complexity of the problems encountered and whether 
the product served a useful need. External form and 
finish was considered in relation to internal mechani- 
cal requirements and operator convenience. 

In the final analysis, it was the successful integra- 
tion of all these elements that typed the winners. 


C. HIGBIE YOUNG, Professor-in-Charge, Department of Machine Design, The Cooper Union School of Engineering 


I was greatly impressed by the wide diversity of 
worthwhile design projects submitted, with practically 
no duplications. This is a sound indication of how wide 
awake American industry is to producing new creative 
design. Another factor which deeply interested me was 
the large percentage of mechanical development en- 
tailed. As a mechanical engineer with a not too acute 
knowledge of recent developments in the electrical 
field, I found a great deal of vital interest in my 
field in most of the manuscripts submitted. This seems 
to bear out what I have always believed: that engineer- 


I feel flattered to have been given the opportunity 
of reviewing this fine group of manuscripts. While 
reading these papers, it seemed that all industry was 
essentially electrical; whether it be heavy industrial 
equipment, scientific instruments, or consumers goods, 
the electrical requirements reached paramount im- 





J. J. JAEGER, Research Engineer, Pratt & Whitney, Division Niles-Bement-Pond Company 





ing does not lend itself to rigid classification. 
Another very impressive fact was the ingenuity used 
in solving many of the design problems. It is quite 
evident that we have not lost that admirable quality 
of our forefathers known as “Yankee ingenuity.” 
Certainly I should not close without congratulating 
the authors on the very fine presentations they sub- 
mitted. We often hear it stated that engineers are 
inarticulate, but anyone reading these manuscripts 
must agree that the statement is not warranted. These 
authors wrote them in concise and readable language. 


portance. Even in products not essentially electric in 
nature the importance of the electrical aspects involved 
were recognized early in the design and the applica- 
tions were made so that the electrical components 
were no longer left as an appendage. Even where 
hydraulic equipment was used as a power means, 
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advantage has been taken of the convenience, ver- 
satility and reliability of electric control. The sim- 
plicity of electric control for interlock, sequence and 
timing operations was recognized and utilized in a 
number of designs. 

It was evident that the National Machine Tool 
Builders Association electrical standards, along with 
the electrical specifications of some purchaser groups, 
have materially influenced the character of the design 
and application of electrical equipment on larger indus- 


WILLIAM O’NEIL, Industrial Designer 


The greatest competition that the manufacturer of 
electrically operated products has to face today is the 
rising cost of production in his own organization. 

In looking over the material entered in this com- 
petition, it was encouraging to see that where econ- 
omies were effected to offset possible rising labor costs 
in assemblies, fabrication and textures, these condi- 
tions were accepted as a challenge by designers and 
engineers, with pleasing results in most instances. 

I was impressed with the high standard of design 


William O‘Neil 


resourcefulness of product design engineer 


trial machinery. A continued trend toward better 
quality along these lines was observed. 

Many good designs were submitted. The problem 
of selecting the top ratings was extremely difficult, 
and I must confess that my decisions were made on dis- 
tinctions approaching the infinitesimal and might even 
have bordered on chance. No apologies need be made, 
however, for the designs judged best; considered 
abstractly, all the winners will be recognized as fine 
designs. 


and mechanical excellence and gratified to know that 
designers and engineers have set their sights high 
with regard to the greater efficiency that appearance 
gives to the interpretation of their products. 

ELECTRICAL MANUFACTURING is to be commended 
on the increasing standard of excellence brought out in 
each successive contest. This standard will serve as 
inspiration and incentive to young engineers and 
designers to strive for better performance, appear- 
ance and salability of their creations. 


D. F. SCHMIT, Vice President and Director of Engineering, RCA Victor Div., Radio Corporation of America 


The reading of the manuscripts entered in this con- 
test demonstrated to me the great resourcefulness of 
the product design engineer in developing new and 
better products in many diversified fields. Fortunately, 
in only a few cases was the resourcefulness of the 
publicity man in evidence. It was impressive and 
stimulating to learn how the many complex design 
and production problems were solved to bring to the 
user better performance combined with pleasing ap- 
pearance at lower costs. 

It was particularly gratifying to me to find so many 


important entries in the field of electronic equipment. 
The trend in the application of tubes and electronic 
circuits in various equipments that was started before 
the war apparently has been augmented since VJ-Day, 
as exemplified by the wide field of applications cov- 
ered in the various entries reviewed. These ranged 
from television to specialized industrial equipment. 

I wish to congratulate the winners and to compli- 
ment most of the other contestants for their ingenuity 
in solving the problems of design and for the quality 
of their manuscripts. 
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BYRON JACKSON CO. 


LOS ANGELES, CALIFORNIA 


Driving motor operates submerged in fluid pumped at pressures 
up to 5000 psi and 1000 F, as in boiler feed water service. Water 
cooling and elongated rotor permit output of 30 hp at 3600 rpm with 
only 150 Ib of iron and copper and 62 in. stator OD. 


Balance chamber equalizes pressure in oil-filled stator shell. 


Stuffingboxless PUMP for very high-pressure 


URING the past several years the growing de- 

mand for pumping units to handle liquids under 
increasingly difficult conditions has made the stuffing- 
box one of the major problems in pump 
design and operation. A stuffingbox is 
defined as that part of the pump case 
through which the coupling end of the 
shaft extends into the atmosphere. The 
difficult conditions may be caused by one or more 
factors which depend upon the properties of the 
particular fluid or the physical state in which the 
fluid must be pumped. Briefly, these controlling fluid 
characteristics are: high suction pressure, very high 
or low temperature, high volatility, toxicity, costliness 
and corrosiveness. And in boiler feed water service, 
contamination is a factor. 

About 10 years ago, consideration of these factors 
led the company to take an entirely new approach to 
the problem of the stuffingbox. The investigation 
started at that time has resulted in a complete line 
of motor-driven stuffingboxless pumps, one or more 
models of which can usually be applied to solve the 
most difficult pumping problem. Since no one model 
is satisfactory for all applications, either economically 
or functionally, several different types have been 
developed. 

The stuffingbox problem exists because it is impos- 
sible to seal the shaft completely against fluid leakage. 
Hence it was felt that if the driver, usually an electric 
motor, could be operated in a vessel filled with the 
liquid being pumped, the stuffingbox would be un- 
necessary. 

In summary, the basic principles of the stuffingbox- 
less pump are as follows: (1) Pump and motor are en- 
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closed in the same vessel which must be completely 


filled with liquid; (2) there may or may not be a 


seal between the motor and pump sections of the ves- 


sel, but (3) connected between the two 
sections of the vessel must be some 
means of providing liquid separation, 
heat expansion and _ equalization of 
pump and motor pressures. Unfortu- 
nately, most liquids are not satisfactory media in 
which to operate a motor. This suggested the use of 
a suitable liquid in the motor, oil for example, and a 
seal between the pump and motor fluids. Using this 
idea, the pump side of the seal is subjected to suction 
pressure while the motor side is held at partial dis- 
charge pressure. Thus a constant differential pressure 
across the seal is provided, regardless of suction pres- 
sure variation. With the higher pressure on the motor, 
the small amount of leakage that does occur is from 
the motor into the pump. 

This scheme introduced the problem of providing 
for the thermal expansion of the fluid in the motor 
and of controlling the pressure across the seal without 
mixing the two liquids. These results were accom- 
plished through the use of a balance chamber. As the 
pressure from the pump case is used to pressurize the 
motor, the motor fluid must either contact the pumped 
fluid or be separated from it by a pressure sensitive 
diaphragm or bellows and the shaft seal. The simplest 
and most satisfactory balance chamber consists of a 
vessel in which the motor fluid quiescently floats on 
the pump fluid. This is shown schematically in Fig. 1. 

In some applications where no leakage of the motor 
fluid into the pump fluid can be tolerated, the use of 
a mechanical seal is precluded. The company had 
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developed and for years had been using a mercury 
type shaft seal on the submersible motor pump. This 
seal allows no leakage whatsoever: It consists of a 
rotating vessel of mercury, sealed at the bottom to 
the shaft, and a stationary baffle around the shaft. 
The lower end of the baffle is submerged in the mer- 
cury and the top end is secured to the motor housing. 
This assembly forms a rotating mercury U-tube with 
the pump fluid on one leg and the motor oil on the 
other. This arrangement prevented contamination of 
the pump fluid by leakage of driver fluid. Some type 
of balance chamber was of course used with this seal. 

It was known that although mercury when agitated 
in contact with some types of fluid is perfectly satis- 
factory as a seal, when in contact with others, it 
rapidly forms an emulsion and changes from a liquid 
into a thick paste. Quite a large number of fluids 
fall into such a classification and definitely preclude 
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the use of this type seal for general purpose use. High 
and low temperatures and corrosive fluids also have 
adverse effects on both mercury and mechanical seals. 

Very recently the pressures and temperatures at 
which fluids must be pumped have increased tre- 
mendously. In addition the liquids must be main- 
tained in an uncontaminated condition. In 1948 it 
was decided to develop a pump unit which would 
meet these exacting conditions. The objectives of this 
new design program were: 

1. Satisfactory operation at pressures ‘of 5000 psi 

or more. 

2. Suitability for use with fluids at 1000 F. 

3. Prevention of loss of pumped liquid. 

4. Prevention of liquid contamination. 

This unit was designed for pumping pure water at 
extremely high pressure and temperature and is espe- 
cially adapted to boiler recirculation service. It is a 
combination of a special three-phase squirrel cage 
induction motor and a direct-coupled centrifugal 
pump. Fig. 2 shows a cross-sectional view. Motor 
and pump cases are bolted together to form the pres- 
sure vessel. The water pumped is allowed to rise and 
solidly fill the rotor and bearing cavity. The stator 
windings are isolated from the water by a thin-walled 
stainless steel liner. The rotor is covered with a jacket 
of the same material to prevent it from contaminating 
the water. For the same reason, the bearing journals 
and thrust bearing disk are made from stainless steel 
and the sleeve bearings and thrust seat from carbon. 
The field winding chamber is solidly filled with an oil 
of high dielectric strength. An isolating balance cham- 
ber is provided externally in which the water and 
insulating oil are in contact, balancing the pressure 
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system circulated by 


stuffingboxless recircu- 
lating pump and equal- 
izing chamber. Tubing 
wound in spiral around 
motor housing is part 
of high-pressure cooling 
centrifugal pump form- 
ed in thrust plate at 
top. Pressurized parts 
are are-welded tubing 


Fig. 2—Cross-section of 
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on the two sides of the stator liner at all times. A 
heat insulating diaphragm of glass-silicone laminate 
is provided between the pump and motor. The motor 
section and the upper pump section of the pressure 
vessel is water-jacketed for cooling the stator winding. 
Motor power terminals are especially designed to with- 
stand high operating pressures. 


Pressure Vessel 


Design of the pressure vessel for this unit was 
governed by three factors. First consideration was to 
maintain absolute safety to the user and his equip- 
ment. A vessel was designed which is small in diam- 
eter in relation to length, permitting the barrels which 
enclose the motor and pump to be of minimum wall 
thickness (see Fig. 2). This design greatly simplified 
flanging and gasketing and provided excellent factors 
of safety. The second consideration was general 
simplification of construction to permit satisfactory 
installation and servicing. The centrifugal pump was 
designed to permit the use of a vessel of about the 
same diameter as that of the motor. This resulted in 
a simple tubular pressure vessel with a properly pro- 
portioned flanged joint between motor and pump. The 
design readily lends itself to economical manufacture 
and easy installation. The lower, or pump barrel, be- 
comes an independent part which may be mounted on 
the foundation, with the suction and discharge per- 
manently connected (as by arc welding) to the system 
piping. The motor is manufactured as an assembly 
with the rotating parts of the pump attached, so 
that easy assembly is made to the previously installed 
pump case. 

The third consideration is reliability and safety 
as related to cost. In a product of this type no com- 
promise with cost is possible. Reduction in cost may 
be brought about only through careful regard for 
manufacturing processes and proper design. Only the 
finest materials are used—in this pump AISI 347 
stainless steel. A considerable amount of fabrication 
is done by fusion welding. Here the finest workman- 
ship is necessary, with careful control of welding rod 
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selection, preheating of parts, and stress relieving. 
Type 347 stainless steel, which is columbium stabilized, 
was chosen to prevent carbide precipitation during 
welding and contamination of the water during pump 
operation. To reduce chances of rejection after 
assembly with consequent lost time and added expense, 
each vent, drain and insulated electrical lead is tested 
to at least twice maximum operating pressure before 
acceptance for use in the final assembly. 

Electrically and mechanically, the squirrel cage 
induction motor for the unit is a radical departure 
from the familiar general-purpose pump motor. Since 
the motor is housed in a vessel designed for a working 
pressure of 5000 psi, the diameter is critical. In order 
to reduce the wall thickness of the housing and reduce 
material expense and weight, a small diameter motor 
was indicated. In an effort to further reduce weight, 
the motor was to be as compact as possible. A small 
rotor diameter was also imperative from the stand- 
point of reducing fluid friction, with consequent in- 
creased efficiency and lessening of the cooling problem. 


Stator Protected by Stainless Liner 


In order to prevent the pumped liquid from coming 
in contact with the stator winding, an 18-8 stainless 
steel liner was inserted between the rotor and stator. 
This material was selected for two reasons—first, the 
necessity of preventing contamination of the pumped 
water, and second, the necessity of using a non- 
magnetic material of high electrical resistivity in 
order to minimize eddy-current losses in the liner. 
The original design called for the liner to be rolled 
into a cylinder from 26-gage stainless steel sheet and 
joined at the seam by atomic hydrogen welding. Be- 
cause of the difficulty of keeping this shell round, it 
was finally made from seamless tubing. The tube was 
sized on the inside and placed on an 
expanding mandrel for final finish on 
the outside diameter. To take care of 
the axial differential heat expansion 
between the motor housing and the 
shell, a thin metal bellows was welded 


Fig. 3 (Left)—Op- 
erating characteris- 
tics of 30-hp, 2- 
pole, 3-phase, 440- 
volt motor when run 
submerged in fluid. 


Fig. 4 (Right) — 
Early design of pres- 
sure-tight power ter- 
minal used a pheno- 
lic laminate as the 
insulator. 


Fig. 5 (Far Right) 
—tLater design em- 
ploys polystyrene 
bushing and O-ring 
seal, as shown. 





































to the lower end of the shell. The latter was inserted 
into the honed stator bore after the stator was wound 
and impregnated. Shell and motor housing form a 
chamber which surrounds the winding. In operation 
the winding chamber is completely filled with an insu- 
lating oil to: promote cooling and allow for instanta- 
neous adjustment of pressure across the thin shell. 

The rotor also is jacketed with an 18-8 stainless 
steel shell. Since the rotor structure is subjected to 
full pressure, all voids must be filled. To accom- 
plish this, after the rotor had been completed except 
for the jacket, it is impregnated with a liquid phenolic 
resin normally used to seal castings. 

In addition to the usual air gap (in this case, water), 
the magnetic gap is further increased by two thick- 
nesses of stainless steel. This increases the total gap 
to about three to four times normal, but through 
careful electrical design, the power factor has been 
held to a normal value. The 30-hp, 2-pole motor as 
finally designed is extremely compact as may be 
judged from the fact that the rotor is only 34% in. 
in diameter, 18 in. long, and the O. D. of the stator 
laminations 644 in. The weight of the active material 
is only 150 lb. Operating characteristics are shown in 
Fig. 3. 

In order to get power into the motor, it was neces- 
sary to design an insulator and stud to extend through 
the wall of the pressure vessel. This meant that what- 
ever was used would have to prevent leakage at a 
test pressure of at least 10,000 psi. A program was 
started to determine the best design and materials to 
be used. It was decided that a tapered conductor sur- 
rounded by a cone-shaped insulator in a similarly 
shaped hole in the vessel wall, with the larger diam- 
eter of each on the high pressure side of the vessel, 
would offer the best solution as to design. 

The problem of selecting a satisfactory material 
was not so readily solved. Various porcelain-like ma- 
terials were tried as well as many types of phenolic 
plastics. It was felt that glass-hard insulators were 
too brittle for safety and the difficulty of machining 
them was too great. Laminated phenolic types were 
too susceptible to fluid seepage and solid phenolics 
were subject to flow. From this investigation two 
satisfactory designs were obtained. The first, Fig. 4, 
made use of a laminated phenolic insulator machined 
on the outside diameter to match the tapered hole in 
the vessel wall. The insulator was bored on a similar 
taper and the conductor stud was tapered to fit this 
bore. In order to prevent seepage through the mate- 
rial, it was necessary to machine the phenolic so that 
the laminations were normal to the longitudinal axis 
of the insulator. By carefully lapping all surfaces, a 
satisfactory terminal was obtained. However, rejec- 
tions were numerous and the cost high. 

The final design, Fig. 5, uses a similar cone-shaped 
insulator, but of cross-linked polystyrene. Leakage at 
the terminal assembly is absolutely prevented by O- 
rings in grooves around the inside of the aperture 
in the vessel and the outside of the conductor. This 
construction makes it possible to machine the sur- 
faces to a reasonable smoothness without the neces- 

































sity of a lapped finish as was required with the other 
design. Use of O-rings reduced the cost of the assem- 
bly to less than 25 per cent of the other, besides 
making it a more readily reproducible unit, ade- 
quately insulated and completely reliable under vary- 
ing conditions of temperature and pressure. 


Cooling System 


Design of the cooling system was based on the 
fact that when the pump first starts, the entire system 
is cold. It was felt that if the motor and pump could 
be completely filled initially with cold liquid, hot 
liquid would never afterward be able to enter the 
motor. Thereafter it would be a problem of cooling 
the housing and the shaft to prevent heat from entering 
the motor through them. In the new design, there 
are two separate liquid cooling systems; one high 
pressure and one low pressure. The low-pressure 
system consists of a water jacket around the top part 
of the pump housing and along the entire length of 
the motor housing. Water from a low-pressure supply 
is admitted to the jacket at the bottom, and flows 
upward, cooling the pump and motor housings. 

The high pressure part of the cooling system is 
designed to operate under maximum system pressure. 
Its function is to remove the heat generated within 
the motor section by winding loss, liner loss, and 
fluid friction. 

To provide a means for forced circulation of the 
fluid, the top end of the motor shaft was bored to the 
point at which the pivoted-shoe type thrust bearing disk 
was located. Radial holes were drilled in the outer 
edge of the disk to communicate with the shaft hole. 
This formed an impeller with a flat head-capacity 
curve, ideal for circulating the fluid to be cooled. 

Suction is taken at the hollow end of the rotor 
shaft. Liquid is pumped through the radial holes in 














the thrust bearing disk through the gap between the 
stator and rotor, into the cooling coil outside the 
housing where it is cooled by the low-pressure water. 
After passing through this coil it again enters the suc- 
tion side of the disk and the process repeats. This 
arrangement permits the cooled liquid to come in 
contact with the surfaces closest to the points where 
heat is generated. The velocity of the liquid in the 
gap is high, causing the heat transfer rate to be a 
maximum. It is this cooling system which permits the 
high ratio of horsepower to weight. 


Balance Chamber 


The chamber in which the water and the insulating 
oil are in contact and which equalizes the pressure 
across the stator shield is a vessel made from type 
347 stainless steel. Since the quantity of oil in it is an 
indication of whether or not there has been any oil 
leakage, it is imperative that this level be indicated. 
A gage glass for such high operating pressure was 
considered unsatisfactory. The purity of the water 
with consequent low electrical conductivity called for 
the use of an extremely sensitive type of liquid level 
control. A system using an electrode similar to the 
power terminals and an electronic circuit shown in 
Fig. 6 makes it possible to stop the unit automatically 
should the water rise in the balance chamber to a point 
where further operation would be dangerous. 

To promote reliability, several precautions were 
taken in regard to the liquid level control system. 
The voltage applied to the filament of the vacuum tube 
is only 75 per cent of rated, increasing tube life by a 
factor of four or five. Three indicating lights are 
used (see Fig. 7). A satisfactory liquid level in the 
balance chamber is indicated by a green light. Oil 
leakage is indicated by a red light and a d-c relay 
disconnects the motor from the line. Tube failure is 


Fig. 7—Components in electronic liquid level control include a vacuum 
tube, relay and capacitators. Colored lights tell operating conditions. 








indicated by a second red light and the motor auto- 
matically is stopped, since the control system is de- 
signed to be completely fail-safe. 

Satisfactory design and manufacture of this high- 
pressure, high-temperature pump, where loss or con- 
tamination of the liquid cannot be tolerated, has been 
a cooperative undertaking. The well integrated final 
result has been due to the fact that all parts are manu- 
factured in one plant, under the direction of one engi- 
neering department where close cooperation between 
mechanical, hydraulic and electrical sections is met. 

Range of problems encountered in developing this 
design was quite wide. The steady trend toward 
higher pressures and higher temperatures in boiler 
feed water pumps, where contamination must be 
avoided, led to the elimination of the stuffing box and 
the operation of the motor in the liquid pumped. This 
in turn led to problems in motor design that were 
solved by encapsulating the motor parts, calling for 
modifications in the air gap and electrical perform- 
ance. Fortunately, a motor with high length-to-dia- 
meter ratio lent itself admirably to the optimum de- 
sign of the pressure vessel containing the motor. 

High temperature of the pumped fluid brought 
about a difficult problem in holding the temperature 
of motor windings within limits necessary for maxi- 
mum rating and long service life. Sealed construction 
called for materials like stainless steel that would re- 
quire no periodic replacement, as well as electric 
power leads tight against 10,000 psi pressure. Neces- 
sity for stopping operation at the first indication of 
oil leakage from the stator coil chamber called for an 
electronic liquid-level control, itself designed to be 
completely fail-safe. And while reliability and safety 
had to be provided without any cost compromise, yet 


a relatively low cost was important for the design to 
be successful. ooo 




































































the shell. The latter was inserted 

1c bore after the stator was wound 

Shell and motor housing form a 

irrounds the winding. In operation 

nber is completely filled with an insu- 

romote cooling and allow for instanta- 
iment of pressure across the thin shell. 

otor also is jacketed with an 18-8 stainless 

‘eel shell. Since the rotor structure is subjected to 
full pressure, all voids must be filled. To accom- 
plish this, after the rotor had been completed except 
for the jacket, it is impregnated with a liquid phenolic 
resin normally used to seal castings. 

In addition to the usual air gap (in this case, water), 
the magnetic gap is further increased by two thick- 
nesses of stainless steel. This increases the total gap 
to about three to four times normal, but through 
careful electrical design, the power factor has been 
held to a normal value. The 30-hp, 2-pole motor as 
finally designed is extremely compact as may be 
judged from the fact that the rotor is only 3% in. 
in diameter, 18 in. long, and the O. D. of the stator 
laminations 6% in. The weight of the active material 
is only 150 Ib. Operating characteristics are shown in 
Fig. 3. 

In order to get power into the motor, it was neces- 
sary to design an insulator and stud to extend through 
the wall of the pressure vessel. This meant that what- 
ever was used would have to prevent leakage at a 
test pressure of at least 10,000 psi. A program was 
started to determine the best design and materials to 
be used. It was decided that a tapered conductor sur- 
rounded by a cone-shaped insulator in a similarly 
shaped hole in the vessel wall, with the larger diam- 
eter of each on the high pressure side of the vessel, 
would offer the best solution as to design. 

The problem of selecting a satisfactory material 
was not so readily solved. Various porcelain-like ma- 
terials were tried as well as many types of phenolic 
plastics. It was felt that glass-hard insulators were 
too brittle for safety and the difficulty of machining 
them was too great. Laminated phenolic types were 
too susceptible to fluid seepage and solid phenolics 
were subject to flow. From this investigation two 
satisfactory designs were obtained. The first, Fig. 4, 
made use of a laminated phenolic insulator machined 
on the outside diameter to match the tapered hole in 
the vessel wall. The insulator was bored on a similar 
taper and the conductor stud was tapered to fit this 
bore. In order to prevent seepage through the mate- 
rial, it was necessary to machine the phenolic so that 
the laminations were normal to the longitudinal axis 
of the insulator. By carefully lapping all surfaces, a 
satisfactory terminal was obtained. However, rejec- 
tions were numerous and the cost high. 

The final design, Fig. 5, uses a similar cone-shaped 
insulator, but of cross-linked polystyrene. Leakage at 
the terminal assembly is absolutely prevented by O.- 
rings in grooves around the inside of the aperture 
in the vessel and the outside of the conductor. This 
construction makes it possible to machine the sur- 
faces to a reasonable smoothness without the neces- 





sity of a lapped finish as was required with the other — 
design. Use of O-rings reduced the cost of the assem. . 
bly to less than 25 per cent of the other, besides 
making it a more readily reproducible unit ade. 
quately insulated and completely reliable under vary- 
ing conditions of temperature and pressure, 


Cooling System 


Design of the cooling system was based on the 
fact that when the pump first starts, the entire system 
is cold. It was felt that if the motor and pump could 
be completely filled initially with cold liquid, hot 
liquid would never afterward be able to enter the 
motor. Thereafter it would be a problem of cooling 
the housing and the shaft to prevent heat from entering 
the motor through them. In the new design, there 
are two separate liquid cooling systems; one high 
pressure and one low pressure. The low-pressure 
system consists of a water jacket around the top part 
of the pump housing and along the entire length of 
the motor housing. Water from a low-pressure supply 
is admitted to the jacket at the bottom, and flows 
upward, cooling the pump and motor housings. 

The high pressure part of the cooling system is 
designed to operate under maximum system pressure, 
Its function is to remove the heat generated within 
the motor section by winding loss, liner loss, and 
fluid friction. 

To provide a means for forced circulation of the 
fluid, the top end of the motor shaft was bored to the 
point at which the pivoted-shoe type thrust bearing disk 
was located. Radial holes were drilled in the outet 
edge of the disk to communicate with the shaft hole | 
This formed an impeller with a flat head-capacity 
curve, ideal for circulating the fluid to be cooled, 
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shaft. Liquid is pumped through the radial holes in if 












Fig. 7—Components in electronic liquid level control include a vacuum 
tube, relay and capacitators. Colored lights tell operating conditions. 


the thrust bearing disk through the gap between the 
stator and rotor, into the cooling coil outside the 
housing where it is cooled by the low-pressure water. 
After passing through this coil it again enters the suc- 
tion side of the disk and the process repeats. This 
arrangement permits the cooled liquid to come in 
contact with the surfaces closest to the points where 
heat is generated. The velocity of the liquid in the 
gap is high, causing the heat transfer rate to be a 
maximum. It is this cooling system which permits the 
high ratio of horsepower to weight. 


Balance Chamber 


The chamber in which the water and the insulating 
oil are in contact and which equalizes the pressure 
across the stator shield is a vessel made from type 
347 stainless steel. Since the quantity of oil in it is an 
indication of whether or not there has been any oil 
leakage, it is imperative that this level be indicated. 
A gage glass for such high operating pressure was 
considered unsatisfactory. The purity of the 
with consequent low electrical conductivity called 
the use of an extremely sensitive type of § 
control. A system using an electrode Sim 
power terminals and an electronic Cineul 
Fig. 6 makes it possible to stop the rn 
should the water rise in the balance € 
where further operation would be d ial 

To promote reliability, ral 
taken in regard to the liquid | " 

The voltage applied te the filam 
is only 75 per cent of rated, i 
factor of four or five. 

used (see Fig. 7). A 
balance chamber is indie 
leakage is indicated by a 
disconnects the motor f 


indicated by a second red light and the motor auto- 
matically is stopped, since the control system is de- 
signed to be completely fail-safe. 

Satisfactory design and manufacture of this high- 
pressure, high-temperature pump, where loss or con- 
tamination of the liquid cannot be tolerated, has been 
a cooperative undertaking. The well integrated final 
result has been due to the fact that all parts are manu- 
factured in one plant, under the direction of one engi- 
neering department where close cooperation between 
mechanical, hydraulic and electrical sections is met. 

Range of problems encountered in developing this 
design was Ta wide. The steady trend toward 
higher pressure d higher temperatures in boiler 
feed water # ec Contamination must be 


avoided, } 
- : 
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WHEELCO INSTRUMENTS 
COMPA NY CHICAGO, ILLINOIS 


Simplicity in design—achieved by using standard components, 
complete a-c circuit operation, permanent-mold castings and plug-in 
subassemblies—combined with a sensitive direct-measuring system 
produced a lower cost instrument with operating advantages 


over conventional potentiometer-type recorders. 


Deflection type T E M P E RAT U R E 


N A recording pyrométry field entirely potentio- 

metric, the decision to introduce a deflection-type 
recorder was a revolutionary move. The fundamental 
difference between the two types is in the measuring 
system. The potentiometer is a null-balance measure- 
ment taken by comparing an unknown voltage with a 
known voltage developed by a standard cell. The de- 
flection measurement is a direct reading given by a 
calibrated millivoltmeter. 

Deflection-type temperature recorders of the past 
have suffered from the serious drawback that some 
sort of physical contact with the millivoltmeter pointer 
was required. In a recording voltmeter slight loads 
on the measuring pointer are of little consequence, 
since the power available is relatively high. In a milli- 
voltmeter for temperature recording, however, the 
potential available from a thermocouple rarely ex- 
ceeds 60 millivolts (0.06 volts) and any physical con- 
tact with the pointer of necessity calls for sacrifice in 
sensitivity to obtain sturdiness. With low sensitivity 
larger errors are introduced by a small variation in 
circuit resistance. Since a high resistance circuit is 
not compatible with a galvanometer sturdy enough to 
withstand physical pointer contact, the deflection prin- 
ciple was discarded in earlier recorders and the poten- 
tiometer type won the industrial market. 

The decision to proceed with the design and de- 
velopment of a new deflection-type recorder was based 
on the conviction that the past disadvantages of a de- 
flection principle recorder could be eliminated with a 
new approach using electronic means; that a deflection 
system with a simple, sturdy mechanism could pro- 
duce a high quality recorder at lower cost; and that 


there was a need for a more accessible, more easily 
serviced instrument more convenient to operate. From 
the outset, it was recognized that an industrial public 
prejudiced against a deflection recorder from its early 
shortcomings, would be difficult to sell unless such an 
instrument not only compared favorably with the po 
tentiometer type in accuracy, dependability and life, 
but offered outstanding features not found in other 
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Fig. 2—Series resistance of negative coeffi- 
cient compensates for temperature changes. 
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RECORDER, a-c servo driven 


recorders. Accordingly, the design was initiated along 
the following lines: (1) Development of an improved 
D’Arsonval galvanometer for a high resistance meas- 
uring circuit; (2) elimination of any 
physical contact between the measur- 
ing pointer and the servo circuit; (3) de- 
sign of a simple, sturdy mechanism for 
recording and controlling; (4) a design featuring ac- 
cessibility, easy servicing and convenience of operation. 

Development project for a new D’Arsonval gal- 
vanometer for a high resistance circuit resulted in the 
unit illustrated in Fig. 1. The field structure consists 
of an alnico 5 magnet induction welded to Armco pole 
pieces. Alnico 5 was a logical choice since it had the 
highest magnetic energy per unit weight and highest 
residual induction of any available magnetic material. 
These properties gave maximum stability against de- 
magnetization due to temperature, stray fields, vibra- 
tion and impact. With the high magnetic strength, one 
of the first problems encountered was the increased 
danger of magnetic-chip collection in the airgap. Con- 
ventional construction was not deemed satisfactory, 
and the galvanometer was designed so the complete 
moving coil assembly could be readily slipped into the 
magnet. This is accomplished by mounting the core 
and moving coil assembly on a die-cast bracket with 
two guide pins mating with two holes in the base 
bracket permitting sliding of this assembly into the 
magnetic field. The complete assembly is then Jocked 
together with one screw. This design not only mini- 
mizes magnet handling, but substantially reduces as- 
sembly time. 

To further gain sensitivity, the coil is wound with a 
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maximum number of turns consistent with the airgap 
design. The resulting high coil resistance (92 ohms 
of copper) necessitated accurate compensation. The 
solution was found in the use of a spe- 
cial negative temperature coefficient re- 
sistor with an essentially linear curve to 
match the linear positive coefficient of 
copper. As shown in Fig. 2, the combined series re- 
sistance is substantially constant over a temperature 
range of 50 to 130 F. 

With this coil and magnet construction full-scale 
indication is obtained with 50 microamperes, or in 
other words, the sensitivity is 20 ohms per millivolt. 
On a standard temperature range of 0 to 2000 F with 
a chromel-alumel thermocouple, the total circuit resist- 
ance is approximately 900 ohms. At the same time the 
torque-weight ratio is sufficiently high that friction 
error after standard drop tests is less than 0.1 per cent. 


Requirements for Recording Method 


Design objectives for the recording system were 
laid down as follows: 

1. Mechanical motion in the measuring pointer trans- 
lated to an electrical output by means of a “no 
contact” sensing unit. 

2. Electronically amplifying the signal from the sens- 
ing unit to drive a motor with stepless control. 

3. Utilizing the motor to drive the sensing unit to 
“follow” any pointer position change, to accurately 
position a recording pen to the same indication on 
the strip chart as the galvanometer reading, and 
to actuate snap switches for external circuit control. 

In accomplishing these objectives for the recorder 











Fig. 3—Wheelco system for following pointer deflec- 
tion consists of a flag on the pointer passing between 
two sensing coils in a resonant oscillator circuit. 





it was desired to keep the design related to the tem- 
perature control instruments already carrying the 
Wheelco name. Therefore, the starting point in the 
circuit design centered about using the standard con- 
troller circuit to operate a recording mechanism. Fig. 
3 illustrates the basic flag control principle already in 
use in the controller. A light aluminum flag weighing 
35 mg on the galvanometer pointer is free to pass be- 
tween two coaxially mounted “pancake” coils. These 
sensing coils are placed on an insulated arm which 
rotates about the same center as the galvanometer 
pointer, and form a resonant circuit in the grid of an 
electronic oscillator. When the leading edge of the flag 
going upscale coincides with the vertical diameters of 
these coils, an index or pointer on the sensing-coil arm 
lines up with the knife edge of the galvanometer 
pointer. In an ON-OFF control instrument, this index 
is manually set at the desired temperature to be con- 
trolled. As long as the galvanometer pointer is below 
the control setting index, a relay is energized to furnish 
heat to a furnace. When the pointer reaches the con- 
trol index, the effect of the flag on the coils is to de- 
energize the relay and cut off the heat. 

Adoption of this principle to recording resolved 
itself to changing the positioning of the sensing- 
coil arm from a manual setting operation to an 
automatic motor driven follow-up operated by a servo- 
mechanism. Adapting the controller circuit to record- 
ing required changing the ON-OFF relay to a three- 
position polarized relay or going to an electronic 
means to obtain reversible and neutral motor opera- 
tion. The use of a relay had several drawbacks: It had 
moving parts subject to wear; sensitivity of operation 
was dependent on differential adjustments; step con- 
trol inherent in the relay limited the design to a fixed 






SPEED-TORQUE CHARACTERISTICS 
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Fig. 4—Motor torque to move sensing coils varies with 
control-phase voltage giving rate of follow-up propor- 
tional to displacement between pointer and sensing coils, 


motor speed, and velocity of follow-up could not be 
made proportional to pointer deviation, thus intro- 
ducing hunting difficulties; finally, mechanical inertia 
and electrical inductance of the relay introduced in- 
stability in the servo. 

Electronic motor control was therefore decided upon. 
The motor selected was a two-phase induction type 
with a low-inertia high-resistance rotor because of its 
long trouble-free life and ideal operating characteris- 
tics. Speed-torque curves for various control-phase 
voltages are shown in Fig. 4. Since the objective in 
electronic motor control was to provide a voltage on 
the control phase proportional to flag deviation from 
coincidence, each curve represents the speed-torque 
curve for a particular deviation of the flag. The high 
resistance rotor provides maximum starting torque, 
and an essentially linear negative slope curve or torque 
reduction directly proportional to speed, characteristic 
of viscous damping. 

Electronic circuit supplying power to the motor is 
shown in Fig. 5. A twin triode tube is used for both 
oscillator and amplifier functions. The first section 
of the tube is used as a tuned-grid tuned-plate oscilla- 
tor operating at approximately 15 mc. Sustained oscil- 
lations are obtained through the interelectrode ca- 
pacitance C,., which develops a negative bias across 
R,. The magnitude of the negative bias is controlled 
by the strength or frequency of oscillation, which in 
turn is governed by the area of coil coverage by the 
flag. Directly coupled to the oscillator through R, is 
the amplifier section. Bias on this section is determined 
by the magnitude of the oscillator plate current, /p,. 
More exactly, this bias is determined by the algebraic 
sum of the d-c voltage drop —/p, R, and the positive 
voltage V,. The plate current swing in the amplifier 
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Fig. 5—Two twin-triode 6N7 tubes perform amplifier 
and motor control functions in the electronic servo 
circuit. When amplifier plate output is at midpoint, 


from oscillator resonance to suppression is approxi- 
mately 20 ma to 2 ma with a 3000 ohm relay load. 
Relay operating limits of 10 ma to 12 ma places 
operation on the midpoint of this plate current char- 
acteristic. 

In order to achieve complete electronic motor con- 
trol using this circuit, it was necessary to devise a 
means to convert the d-c plate current change to a 60 
cycle a-c wave with phase and magnitude sensitivity 
about the midpoint of the plate current characteristic. 
In other words, midvalue of plate current would be 
the balance point with no a-c output voltage and a 
rise or fall in plate current from this value would 
result in an a-c output voltage in phase or 180 deg 
out of phase with line voltage. Accordingly, the relay 
was replaced with a center-tapped transformer wind- 
ing V, and two resistors R, and R,. Grid circuits of 
a second twin-triode were directly coupled to this net- 
work in push-pull fashion. Values of V,, R; and R, 
were made such that with midvalue plate current both 
grids were at zero potential. A rise in plate current 
places a positive bias on the lower tube and a negative 
bias on the upper tube; a fall in plate current works 
in reverse. 

To obtain phase reversal about the balance point 
and to produce a 60-cycle wave in the plate circuits, 
a center-tapped output transformer and a transformer 
winding V, was added. Conduction of the upper tube 
produces a half-wave pulse in one direction through 
the primary turns of the output transformer and con- 
duction of the lower tube reverses current flow. With 
the primary tuned to 60-cycle resonance by Cg, a 
60-cycle voltage in phase or 180 deg out of phase with 
line voltage (depending on which section of the motor 
drive tube conducts) is impressed on the motor-con- 
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opposed-phase circuits balance and motor is at rest; 
when plate current rises or falls from midpoint motor 
is driven forward or reverse. No rectifier is needed. 


trol phase winding. A series resonant circuit of C, and 
the reference phase of the motor provides a quadrature 
relationship between line voltage and the voltage across 
this winding. Therefore, the necessary 90-deg leading 
or lagging relationship between the two motor wind- 
ings is established. 

Sensitivity of this circuit, as shown in performance 
curves Fig. 6, is such that a flag movement of 0.004 
in. is sufficient to start motor operation. Since the 
galvanometer scale is 6 in. long, this represents a sensi- 
tivity of almost 0.05 per cent. Cross-chart speed on 
the 10 in. chart is approximately 20 sec and stability 
of the servo at this value of sensitivity and speed is 
very high. 


Recorder Drive System 


Mechanical design for the motor drive mechanism 
was governed by the following requirements: 
1. Accurate positioning of pen and follow-up index. 
2. Flexible means for coupling the motor drive to the 
follow-up shaft. 
3. Means for actuating from one to four switches for 
external control functions. 
4. Minimum number of moving parts and low inertia 
in these parts. 
5. Complete front accessibility to all driven parts. 
The necessity for a dual drive from the motor for 
positioning of the follow-up arm and pen introduced 
a tracking accuracy problem, since any lost motion 
between the two must be eliminated or equalized. 
This problem was solved with a unique method of 
backlash cancellation illustrated in Fig. 7. From the 
motor shaft through a 30:1 worm-gear reduction, the 
drive is carried out to the center gear of a train of 
three equal diameter spur gears. The upper spur gear 
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through a 100:1 worm and sector changes the direc- 
tion of drive to rotate the follow-up arm. The lower 
spur gear drives the pen by means of a spiral shaft and 
a follower in the pen block. The use of the center 
drive eliminates backlash effects at all points from the 
motor shaft through the three side gears. Therefore, 
accurate simultaneous motion between the follow-up 
arm and the pen can be obtained if the play between 
the worm and sector gear plus the end play in the 
upper spur gear shaft exactly equal the end play in 
the spiral shaft plus the play between the spiral groove 
and its follower. 

Solution developed was in a screw adjustment on 
the pen block shown in Fig. 8. A flat piece of beryl- 
lium copper which holds the follower (carbide rod) 
is flexed like a short cantilever beam as the adjustment 
screw is advanced, varying the backlash between the 
spiral groove and follower. Backlash is adjusted to 
match the lost motion in the upper follow-up drive. 
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A problem which proved of greater magnitude than 
anticipated was an alignment means between the ver. 
tical shaft on the drive casting and the follow-up arm 
shaft from the galvanometer housing. Since the move. 
ment housing, by necessity, was fastened to the front 
of the case and the casting to the bottom, a certain 
amount of vertical angular misalignment could take 
place. Many types of flexible couplings and universal 
joints were tried before the successful design shown 
in Fig. 9 was reached. Standard condenser couplings 
introduced too much friction by their rigidity; uni- 
versal joints were prohibitive from a cost standpoint; 
and double couplings introduced operational instabil- 
ity from torsional deflection. 

From the front views of the instrument case shown 
in Fig. 10, complete accessibility is apparent. Support 
for the drive is a permanent-mold aluminum alloy cast- 
ing. The permanent-mold casting was not only advan- 
tageous from the standpoint of quantity production, 
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Fig 10—All subassemblies are remov- 
able from front of the case; units sub- 
Voltage ject to servicing—amplifier, motor con- 
trol and galvanometer—have all electri- 
cal connections made through multiple 
connectors. Terminals exposed by swing- 
out chart mechanism give free access to 
external connections, checking points for 
electronic circuit, voltage selector plug. 
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but proved a real cost saving by eliminating the ne- 
cessity for machining any surface of the casting. F or 
example, the guide rail which prevents any rocking 
of the pen block must be fastened to a true surface. 
On a sand casting, milling of this surface would be 
imperative, while the permanent mold held this sur- 
face within necessary tolerances. The spiral was made 
from a stainless steel rod by grinding out the groove. 
d Stainless steel not only eliminated plating costs but 
attendant variations, double handling and inspection, 
and has shown negligible wear on life tests. All shafts 
rotate in bronze bearings of the self-oiling type which 
are press fitted into the casting. 

The system for actuating switches for external con- 
trol ‘devices is shown in Fig. 11. Location on the 
upper follow-up drive was determined by the already 

: available galvanometer scale. Four roller-type snap 


a semi-circular aluminum plate. The hub on this plate 





was setscrewed firmly to a hollow shaft which extended 
through the galvanometer housing concentric with the 
solid follow-up shaft. Inside the housing an arm carry- 
ing a red control index was fixed to the hollow shaft. 
A bevel gear arrangement on this shaft at the point 
of entrance to the housing provided external setting 
by means of the knob located at the bottom center 
of the galvanometer cover. Snap switches were used 
to insure close differential of control and positive con- 
tact action. 

Switch-actuating cam design, seen at bottom in Fig. 
11, was governed by the 70-deg arc of the indicator 
scale. The base plate cam was made with a triple- 
grooved cylindrical hub fixed to it, each groove loca- 
tion corresponding to a particular snap switch step 
from the base switch plate. A 70-deg sector cam was 
placed in each groove and locked in place with a 
knurled thumb screw. Vernier adjustment on each cam 
was provided by means of a pivoting leading edge 






| switches were step mounted around the periphery of 






Fig. 7—As motor drives sensing coils to balance posi- 
tion, recorder pen is driven across chart without over- 
shooting. With the three-spur-gear drive for the motor, 
backlash between the two drives (down to chart and up 
to follow-up arm) is in the same direction for both and 
tends to cancel out. Sequence of operating functions | 
is indicated by the bold numerals on the diagram. 
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Fig. 9—To eliminate critical aligning operations, 
the simple low-cost coupling shown at right was 
developed. Standard couplings (left) lacked tor- 
sional rigidity and universal joint was costly. 
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Fig. 8—Depth of engagement of the tapered fol- 
lower pin in the spiral slot can be adjusted to make 
backlash in the pen mechanism and the sensing 
coil drive exactly equal. Shaft is a solid rod of 
stainless steel with the spiral groove ground in. 
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operated by an eccentric screw and slot arrange- 
ment similar to the system used on ignition sys- 
tem breaker points. Cams were made of alumi- 
num, except for the pivoted switch -operating 
piece, which was made of steel. Aluminum was 
selected for low inertia, since wear possibilities 
by the roller were remote. However, since the 
switch actuating edge was subject to sliding 
friction, steel was selected. This design provides 
up to four external control circuits. 


Design for Accessibility 


After establishing the electrical circuit and 
mechanical drive design, assembly of components 
within the case was developed for accessibility 
and ease of servicing. All electronic circuit com- 
ponents are mounted on two drawer-type chassis 
of plug-in design, Fig. 12, separated according to 
function. The right-hand chassis functions as 
oscillator-amplifier and the left-hand chassis as 
motor control. The right-hand chassis features 
a plug-in jack for convenient insertion of a milli- 
ammeter in the amplifier plate circuit for diag- 
nosing and isolating any circuit difficulties. The gal- 
vanometer is housed in a two-piece deep-drawn sheet 
metal case, gasketed to insure a dust-tight enclosure. 
Complete plug-in to all components within the galvano- 
meter case is accomplished with beryllium copper 
banana plugs in the rear for the galvanometer and a 
jack in the side for the sensing coil. All snap switch 
contact leads are carried out to the bottom row of ter- 
minals through a plug and socket arrangement. The 
swing-out chart door (permanent-mold aluminum al- 
loy) is hinged to the drive casting by two easily re- 
movable stainless steel pins. 

This completely unit-type construction has proven 
to be an outstanding design for the following reasons: 
1. Complete accessibility to any part, which means 

rapid and easy servicing. 
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2. Quantity of customer’s replacement parts is reduced 
to a minimum. 

3. By merely plugging in a new unit an unskilled 
workman can rectify trouble. 

4. Reduces to a minimum the possibility of a process 
shutdown due to the instrument. 

5. Makes for easier production and inspection. 
Maintenance on the instrument is reduced to pe- 

riodic filling of the pen with ink and oiling of the 

motor once every six months. The deflection system 

eliminates replacement of batteries and daily stand- 

ardization. A convenient pen lifting feature is op- 

erated by opening the chart door. The pen holder 

pivots on the pen block, with the weight of the pen 

giving a downward tipping moment. With the chart 

door open, a spring-loaded bar normally presses the 
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Fig. 11 (Left)—Snap 
switches with roller actua- 
tors operated by cams on 
the follow-up shaft provide 
power circuits for operating 
various process control 
functions. Each cam sector 
is positioned by lock screws. 


Fig. 12 (Right)—All elec- 
trical connections to the two 
chassis are made through 
plug-in connectors. Plate- 
current jack permits inser- 
tion of a milliammeter for 
checking operation of am- 
plifier. (An earlier design 
shown here used two tubes.) 





pen holder at a point which reverses the tipping mo- 
ment sufficiently to lift the pen up from the paper. 
Through a linkage to the door latch slot, closing of 
the door operates the linkage to relieve spring pres- 
sure, raising the bar and lowering the pen on the chart. 

A convenient means of changing instrument opera- 
tion from 115 volts to 230 volts was provided with 
two voltage-selector plugs. The two transformers which 
power the whole system are wound with double 
primary windings, and voltage-selector plugs connect 
the primaries in parallel or series as required by op- 
erating line voltage. 

A unique chart reroll drive was incorporated for 
convenience in chart examination. A separate 8.5-watt 
shaded pole motor shown in Fig. 13, is geared to the 
reroll shaft and operates stalled to keep the chart taut. 





Fig. 13—Rear view of the chart drive shows the two 
motors: one for timing the chart advance, and a 
stall-operated motor for reroll. Switch on front of 
the recorder disconnects reroll motor to permit with- 
drawing chart; closing switch rewinds the chart. 
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Flipping down a switch in the lower right corner of 

the door disconnects power to the motor enabling in- 

spection of the wound-up portion of the record. Throw- 
ing the switch up automatically rewinds the paper. 

Appearance design was based on the function of 
the instrument and the desire to maintain similarity to 
a family of Wheelco control instruments. Complete 
symmetry about a vertical center line of frontal area 
is offset by the door lock and hinges. Since modern 
design trends favor breaking the monotony of perfect 
symmetry, this offset is not undesirable. The exterior 
is finished in a semigloss black enamel baked over 
bonderized metal, in keeping with the color of the 
company instrument line. The nameplate with a cen- 
tered Wheelco insignia and all knobs and screws are 
finished in polished chrome, providing a rich contrast 
against the black. 

Simplicity in design has made it possible to produce 
an instrument that sells for 25 per cent less than any 
similar-function recorder on the market today. This 
simplicity is the result of: 

1. Circuit simplicity, using standard controller com- 
ponents to a large extent and only two identical 
tubes. 

2. Complete a-c circuit operation, eliminating filter 
chokes, condensers and _ rectifier. 

3. Simple permanent-mold castings eliminating ma- 
chined surfaces. 

4. Keeping gears and moving parts to a minimum. 

5. A simple direct-measuring system with high built- 
in accuracy and torque-weight ratio. 

Combined with this simplicity, the a-c servo system 
developed for the recorder took all load off the meas- 
uring pointer, eliminating the major limitation pre- 
viously faced by deflection-type recorders. The new 
instrument offers a lower cost recorder with no sacri- 
fice in accuracy, sensitivity or stability. Speed of 
response is high, and more than adequate power is 
available to operate control switches. oo00 
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GENERAL ELECTRIC COMPANY 


SCHENECTADY, NEW YORK 


Design objectives of minimum number of wearing parts and ease of 
adjustment and maintenance led to a modification of established 
cargo winch brake. Original magnet split in two and placed at 
bottom, with torque spring in tension. Bearing points reduced from 


ten to four, all well protected by boots from abrasive wear. 


MAGNETIC BRAKE for crane 


Fe THE past forty years magnetic brakes designed 
. for use on steel-mill machinery, cranes, hoists, 
movable bridges, conveyors and other applications in 
industry have see-sawed back and forth between shoe 
and band types. The shoes or bands are lined with 
suitable friction material and, when holding, retarding 
or stopping a revolving shaft, are pressed against the 
face of a wheel by the force of a spring. To release 
the spring pressure, an electromagnet is employed, the 
force of which is multiplied by levers to keep its size 
proportional to the rest of the device. A typical two- 
shoe magnetic brake is shown in Fig. 1. Principles 
of 6peration of this shoe brake and a corresponding 
three-shoe band type are illustrated in the schematic 
diagrams, Figs. 2 and 3. It can be readily seen that 
both types have a number of levers, links, pins and 


Fig. 1—Predecessor model of two-shoe solenoid brake looked ungainly and had a large number of wear points. Fig. 
2—Schematic diagram of two-shoe magnet brake showing pins, levers, rollers subject to wear, constant maintenance. 


bearings. All are wearing parts and require continual 
maintenance. In most former designs adjustments for 
torque were troublesome and adjustments for shoe 
clearance and magnet gap were difficult to maintain. 
It has long been the dream of designers to build a 
brake with a minimum number of wearing parts and 
provide adjustments that can be made quickly and 
easily. 

With these primary objectives in mind, the design 
of a new line of industrial brakes was undertaken 
by General Electric. It was decided that the outstand- 
ing features of the cargo winch brake, Fig. 4, should 
be embodied into the new design; these were: (1) 
High speed of operation, due to short-stroke double- 
clapper magnet; (2) simplicity and symmetry, due to 
fewer parts and duplicate parts; (3) ease of adjust- 
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ment, due to readily accessible adjusting screws for 
both torque and magnet gap; and (4) ease of installa- 
tion and maintenance, because of a convenient loca- 
tion of mounting bolts, fewer bear- 
ings and elimination of levers. 

Specifications for the new line of 
industrial brakes were jointly estab- 
lished by the commercial, application 
and design groups. This line was to cover six sizes 
ranging in torque ratings from 90 to 3600 lb-ft. After 
analyzing the requirements of magnetic brakes for 
industrial applications, it was realized that the basic 
cargo winch brake design would meet most of these re- 
quirements. However, steel mill, crane, and hoist ap- 
plications call for vertical removal of the brake wheel 
together with the motor armature, and for the height 
of the brake not to exceed the overall height of the 
motor. This called for a rather extensive redesign of 
the cargo winch brake. 

In order to get an open top and cut down the height, 
the magnet structure and the torque spring of the cargo 
winch brake had to be located elsewhere. By literally 
cutting the magnet in half, each half could be placed 
at the bottom and in front of its respective armature, 
with the armature pivot located at the top. The torque 
spring, placed below and under the wheel, could tie 
together the two armatures, and be placed in tension 
instead of compression. This established the basic de- 
sign for the new two-shoe, two-magnet brake. Fig. 5 
schematically illustrates the transformation from the 
winch brake to the final design pictured above. 

At this point, the appearance design was studied 
before giving further consideration to mechanical and 
electrical details. Essentially the same form as that 
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carried into the final design was selected. The de- 
sign problems were then broken down functionally in- 
to the following groups and attacked one by one: 
(1) Frame and mounting, (2) pins 
and bearings, (3) shoes and linings, 
(4) torque spring and adjustment, 
(5) magnets and coils, (6) coil con- 
nections, (7) magnet gap and adjust- 
ments, (8) brake wheels, (9) wheel removal and 
(10) quick release mechanism. 

To keep costs low, manufacturing methods as well 
as cost were, as a rule, considered simultaneously 
during each design stage. 

Frame and Mounting. Brake structures are subject 
to high impact, shock loads and vibration; therefore, 
the material selection was limited to steel or malleable 
iron. Pleasing appearance of the brake frame pointed 
toward the use of castings. However, a fabricated and 
welded structure was investigated simultaneously with 
pattern equipment for malleable iron castings. For 
the four smaller, but large production sizes, castings 
were considerably less expensive than fabricated 
frames, while in the two larger, but low production 
sizes, fabricated frame costs were somewhat lower 
than castings. Since the bulk of the production was 
cheaper with castings, the decision was made in favor 
of them to preserve family resemblance. 

The front and back frames are tied together at the 
bottom by steel mounting plates, which provide two 
holes at each side for mounting bolts. This arrange- 
ment makes the bolts easily accessible for installation. 

The centerline height dimensions for each size, i.e. 
the distance from the mounting surface to the center 
of the brake wheel, was determined on the basis of 
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motor frame size, so that both motor and brake could 
be mounted on a common bed plate. The overall height 
of the brakes is limited to the height of the motors. 

Pins and Bearings. Fig. 6 shows a schematic dia- 
gram of spring force and magnet pull and their reac- 
tion on the brake wheel and bearings, under both static 
and dynamic conditions. This distribution of forces 
prevents load reversal on the bearing pins, and re- 
quires the bearings to rotate only under light loads; 
the bearings are stationary when fully loaded. 

The selection of the material for the pins and bear- 
ings was made after extensive tests. Heat-treated stain- 
less steel pins and cast bronze graphited bushings in 
the armature formed an ideal combination for oscillat- 
ing shafts. Adding a special high temperature grease 
for permanent lubrication has given millions of oper- 
ations with negligible wear. To protect the bearing 
pins and bushings against dust, dirt and moisture, 
neoprene sleeves are slipped over the ends of the bush- 
ings and the adjoining collars on the frame. 

Shoes and Linings. In search for a suitable brake 
shoe support, a ball joint was used in the first sample, 
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since this permitted the shoe to pivot in all directions 
for a limited distance, thus making it easier to install 
the brake. Furthermore, it eliminated the necessity 
of lining up the brake with the shaft as perfectly as 
in brakes with rigidly mounted shoes. Finally, uniform 
lining wear was obtained because the ball joint per- 
mitted the shoes to distribute the pressure evenly 
against the wheel. 

A canvass of available commercial components led 
to the investigation of so-called rod-end bearings. The 
most compact unit was selected—a spherical bearing 
of only two pieces, consisting of a hard chrome-plated 
steel ball and a one-piece bronze outer race. This sim- 
plified the machining of the adjusting screw as a sep- 
arate item. Fig. 7 shows the complete assembly as 
finally adopted. It can readily be seen that the spherical 
bearing carries only the tangential force when the 
brake is set, while the adjusting screw applies the shoe 
pressure transmitted from the torque spring through 
the armature. The spherical end of the adjusting screw 
is hardened and contacts a hardened insert in the shoe. 
Should peening occur between these two surfaces, the 
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adjusting screw can be moved in toward the wheel 
without affecting the position of the spherical bearing. 
The outer race of the latter is anchored in the shoe. 
The bearing is permanently lubricated and protected 
by a bellows-type neoprene boot against dust, dirt and 
moisture. 

Replacing worn linings on brakes has always been 
a major repair job since it has been necessary to 
disassemble both shoes and remove the remaining 
portions of the lining, then fasten new linings to the 
shoes and reassemble the shoes into the brake. On the 
new brake, a replaceable lining was achieved by fasten- 
ing the lining proper to a steel backing then sliding 
this unit assembly into the shoe, Fig. 8. A clamping 
strip on the shoe grips the steel backing, and easily 
accessible bolts on top hold the assembly in place. A 
quick release mechanism, to be described later, enables 
the maintenance man to replace linings quickly with- 
out disturbing the torque spring setting. 

Torque Spring and Adjustment. With the torque 
spring located under the brake wheel and tying the 
two armatures together by tension rather than com- 
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pression, the question of spring mounting had to be 
settled. To avoid additional pivots and consequent wear 
points in the mounting, it was decided to wind the 
end turns of the spring onto threaded plugs, with the 
plugs rigidly mounted on the armatures. This type of 
spring mounting has been successfully used on turbine 
regulators for many years. However, due to its location, 
a new problem of adjusting this spring confronted the 
designer. It was then decided that one plug should be 
fastened rigidly to one armature, while thé other plug 
should be movable along the extension of a gear hous- 
ing bolted to the other armature. With 45-deg helical 
gears in this housing and on an adjusting shaft at right 
angle to the axis of the spring, extended therefrom 
to the front of the brake (Fig. 7), it became possible 
to increase or decrease the spring length externally 
with a wrench, Fig. 9. Since the brake torque varies 
in direct ratio to the spring length, the latter is a 
direct measure of torque. With a suitable pointer ex- 
tending from the movable plug of the spring to the 
front of the brake and a calibrated indicating-plate on 
the frame, direct readings of torque setting in pound- 
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feet are made without need of length-torque tables. 

Magnet and Coils. The clapper-type E-shaped mag- 
net was selected because it possesses the best magnetic 
flux path for short-stroke operation. An integral design 
of coil and magnet iron was found to give good ther- 
mal conductivity, thereby obtaining the minimum size 
magnet structure for a given rating. The coil is potted 
into the magnet iron structure with a solventless var- 
nish (Permafil) which hardens into a solid but elastic 
mass. The process is simple because it does not require 
long baking at high temperatures and the results are 
desirable in two ways: There is no movement of the 
coil in the magnet, thereby preventing abrasion to the 
insulation; secondly, the coil is permanently sealed 
against dirt and moisture. A non-magnetic shim is built 
into the magnetic circuit to reduce the possibility of 
“sticking-in” due to residual magnetism, when the coil 
is de-energized. 

If a coil should burn out in service, a factory-built 
magnet and coil assembly is recommended for replace- 
ment to assure the user that he has the same quality 
of coil as originally. The actual replacement job is 
simple: After disconnecting the two solderless joints 
and removing four bolts, one magnet can be readily 
removed without disturbing the other magnet or any 
adjustments of the brake. 

Coil Connections. In view of the fact that this new 
brake has two magnet coils connected in series, it was 
decided to give the user the convenience of making 
line connections at either side. It can be readily seen 
from the schematic diagram, Fig. 10, that two wires 
are needed for the interconnection of the two coils. 
With both magnet coil assemblies identical and each 
coil having two leads, two connections have to be 
made on one coil and one connection on the other. 
One coil lead of the second coil and one of the inter- 
connection wires extend through the lead cover for 
line connections. Solderless connectors are used 
throughout and the user can readily change his line 
connections from one side to the other if so desired. 





Magnet Gap and Adjustments. Magnet gap is a func- 
tion of shoe clearance and lining wear as well as mag- 
netic pull. The initial setting (operating gap) has to 
allow for brake wheel expansion due to heating, wheel 
eccentricity due to manufacturing tolerances, and also 
a minimum clearance to prevent the lining from rub- 
bing against the wheel when the brake is released. 
Obviously, the magnetic pull available at this setting 
has to overcome the force of the torque spring. Since 
the brake shoe with its ball joint is mounted in the 
armature, any motion required by the shoe is in direct 
ratio to the movement of the armature. Hence, the 
shoe clearance can be easily calculated as equivalent 
magnet gap, taking into account the deflection of the 
armature due to the force of the torque spring. A 
gap indicator is fastened to each armature and ex- 
tends through the front frame of the brake. Indicating 
plates are mounted on the frame, Fig. 11, to indicate 
“Zero” and “Operating Gap” directly. 

Brake Wheels. Since a brake is a machine that con- 
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Fig. 10—Magnet coil connectio. diagrams show how 
electric power connections can be made to either left 
or right side of brake assembly to suit requirements. 
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verts kinetic energy into heat, means must be provided 
for dissipating this heat in order that no parts over- 
heat. Extensive tests had proved that wheels with small 
fan blades cast on the under side of the wheel rim and 
holes in the web could dissipate more heat at a given 
speed than wheels without these features. Field results 
over many years with molybdenum alloy wheels in 
combination with woven asbestos linings have estab- 
lished a record for long lining life. Hence the wheel 
design of the existing brake was carried over into the 
new brake. Smaller wheel diameters than in the exist- 
ing brake line were chosen, however, in order to keep 
the inertia (WR?) of the wheels to a minimum. To 
maintain approximately the same unit pressure on the 
brake linings, the rim of the wheels had to be made 
wider. 

Wheel Removal. One of the basic requirements of a 
brake designed for mill and crane motors is the abil- 
ity to remove the brake wheel and motor armature 
vertically without disturbing either the torque setting 
or the magnet gap settings. Since the shoes pivot on 
a spherical bearing, they will readily tilt upward and 
out of the way when the wheel is lifted, Fig. 12. 

When the wheel is lowered into the brake again 
and strikes the lower edge of the shoes, they will move 
down and inward. As soon as the shoes are let down 
against the wheel, the brake is back to its normal 
setting. When either lifting or lowering, shoe pressure 
must first be removed by means of a quick-release 
mechanism. 

This device consists of a cam which moves two 
slide bars against the lower ends of the armatures. 
With the armatures forced against the magnets, the 
shoes are in the released position and the bars carry 
the spring load. Cam is actuated manually by means 
of an ordinary wrench applied to the square end of 
a shaft in the lower front center of the brake (refer 
back to Fig. 8). 

Problems encountered in the design of this product 
were mainly mechanical largely because the chief ob- 





jective was to minimize maintenance by reduction in 
the number of wearing parts. Even problems relating 
to adjustment of magnet gap—associated with coil 
operation and life—were mechanical in character. 
Adaptation of spherical rodend bearings for brake 
shoe support simultaneously solved part of the prob- 
lem of gap adjustment and distribution of load forces, 
and readily lent itself to protection of bearing surfaces 
by a boot. The problem of quick replacement of the 
brake lining—the only part requiring periodic replace- 
ment—was mechanical, too, as was the questions of 
torque spring mounting and adjustment. Nevertheless, 
in its overall aspects, the product was typed by its 
electrical functioning, as contrasted with strictly me- 
chanical brakes operating by hydraulic or air pressure. 

Final cost analysis proved that a superior product 
could be built at a fair cost, with many new and de- 
sirable features and a pleasing appearance. Having 
duplicate parts in the frame and shoe castings, as 
well as duplicate armatures, magnets, mounting plates, 
adjusting screws, bearing pins and bushings enabled 
lower unit costs to be obtained. Furthermore, by elim- 
inating a number of different pins, bearings, links and 
levers, the new brake consists of fewer parts than any 
brake built heretofore. And, finally, working with ma- 
chined parts, finished to dimensions based on a thor- 
ough tolerance analysis with liberal allowances, an as- 
sembler can put the brake together very easily. End 
result: low assembly cost, fewer rejects. 

When first tool-made samples of one brake size were 
completed several brakes were immediately installed 
on various applications (in user plants) for field 
trials. Whether operating 10,000 times per day, seven 
days a week, or only occasionally, installed outdoors 
and exposed to the elements, or indoors in hot and 
dusty atmospheres, all brakes have proved that the 
designers’ dream had come true: Here is the two-shoe, 
two-magnet industrial brake with only two wearing 
parts and two simple adjustments, resulting in long 
life and little maintenance. oo0 
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Full performance pocket-size instrument with its own battery power 
is designed into a case only 2' in. in diameter. Exceptional 
compactness is obtained by using standard miniature components; 
each amplifier stage designed as a unit with its switch, then 


assembled by stacking with microphone at one end, meter at other. 


SOUND LEVEL METER ses 


EVERAL years ago the need -was recognized for 

a sound level meter small enough to fit in a coat 
pocket. All the meters available for noise measure- 
ments were built like small suitcases and weighed 
about 25 lbs, and while they did a satisfactory job 
they were inconvenient to handle. It was felt that size 
could be reduced by using new subminiature or hear- 
ing aid components with a minimum of special parts, 
and still meet the American Standards Association 
requirements for performance. 

A sound level meter is an instrument that makes 
accurate measurements of the pressure level of sound 
or noise under certain conditions of frequency weight- 
ing which are based upon the characteristics of the 
average human ear. The device is used for noise 
measurements on aircraft, automobiles, appliances and 
other equipment to improve design and thus increase 
sales through quieter operation. It is also used for 
measurements of the distribution of sound in audi- 
toriums, for the effects of soundproofing materials, for 
design tests on loudspeakers and cabinets, and for a 
large number of other applications. 

Essentially, a sound level meter consists of a micro- 
phone, attenuators, amplifiers, weighting or compensat- 
ing networks, calibration circuits, batteries or other 
power source, output circuits, and a meter as shown in 
the block diagram, Fig. 1. Various sections of the 
device must be electrically shielded from other sections, 
and the whole assembly must be similarly shielded 
from the effects of external electric fields. The in- 
strument must also meet the ASA standards for sound 
level meters so that readings taken with it will be 
comparable with those made on other types or makes. 


The circuit for this instrument is practically the 
same as for the larger sound level meters; the diagram, 
Fig. 2, indicates the relation of the various circuits to 
each other. It can be seen that there is a microphone 
at one end and a meter at the other, connected by 
suitable amplifiers and controls. 

First step in the design of this new unit was to 
make a survey of available subminiature components, 
such as tubes, resistors and condensers to determine 
whether they would perform satisfactorily in this ap- 
plication, and to define the electrical and mechanical 
requirements of the case or enclosure. Accordingly, 
samples of the components were obtained and tested in 
“bread board” circuits. At the same time thought was 
given to a suitable case, since it was necessary early 
in the design stage to decide on the shape and size 
of this instrument. The microphone could not be 
built in as a part of the case; it had to be removable 
so that other input devices, such as vibration pickups, 
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Fig. 1—Circuit elements are incorporated in the case 
in the order shown in this block diagram. An ampli- 
fier stage follows each network or attenuator section. 
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could be attached in its place or remotely connected. 

Since it was required to have the instrument com- 
pletely portable and not dependent upon any other 
equipment for its operation, it had to be 
operated from self-contained, long-life 
batteries which could be changed read- 
ily when they became worn out. 

Other considerations at this point 
were exactly how many parts were available as min- 
iature components, and what parts would have to be 
designed for the application. A survey disclosed that 
small tubes, batteries, condensers, coils, and fixed and 
variable resistors were available and would satisfac- 
orily meet the requirements of small size and perform- 
ance. But meters, microphones, and switches with sat- 
isfactory performance could not be obtained in partic- 
ularly small size. A suitable microphone could, how- 
ever, be redesigned so that it would be 214 in. diam. 
by about 11% in. deep and a suitable meter could be 
purchased which would be practically the same size. 
Switches that could be used for the attenuators and 
weighting network were more of a problem, because 
of the complexity of the circuits involved. The only 
switches available which would perform the required 
functions were standard wafer switches in which the 
wafers were about 2 in. diameter. These could be 
mounted in tandem with spacing less than 14 in. be- 
tween so the wafers themselves could be used. How- 
ever, a different actuating mechanism from that nor- 
mally supplied as a part of each switch was necessary 
to provide independent operation of each wafer. 

Taking these factors into consideration, the size 
and shape were determined generally by the micro- 
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phone, switch wafers, batteries, and meter, since these 
parts were large in comparison to the other available 
Microphone, meter and switch wafers 
were all of about the same diameter. 
A standard switch assembly consisted of 
a number of these switch wafers held 
together with two long rods with suit- 
able spacers between the various wafers. 
Therefore, a convenient way to construct this instru- 
ment was to apply the same assembly technique as 
used in the switch, but expanded and improved. 

Consideration was then given to various possible 
methods of making the case. For example, a die-cast 
case or frame might be made with compartments de- 
signed to contain the various sections of the instru- 
ment, or such a case might be fabricated from sheet 
metal by punching out various disks and rectangular 
pieces. By cutting slots in these pieces and nesting 
them, the assembly could be welded together. Either 
of these methods, however, would be relatively expen- 
sive in the small production runs expected for this 
device. A molded plastics case was discarded because 
it could not in itself provide the necessary electrical 
shielding. The wafer-type assembly was finally chosen 
as having the best possibilities for expansion into other 
related instruments. It was the simplest and least ex- 
pensive overall design because it required the least 
number of special parts. The outer covering for the 
instrument could be made of standard thin-wall tub- 
ing and the assembly broken down into a number of 
convenient subassemblies. 

With the microphone, switch wafers and meter avail- 
able, the tubing which would be used to make the 


components. 
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outer case would be about 2% in. in diameter and 
the complete instrument about 11 in. long. This is only 
slightly larger than an ordinary flashlight and is a 
convenient shape to handle. Therefore, it seemed to 
be satisfactory as a final package to contain all the 
components. The circuits and controls could be fitted 
inside using parts and components already available, 
plus a reasonably small number of special parts. 

As in any such design, it is of utmost importance to 
keep the special parts to an absolute minimum in 
order to hold down the selling price. A low selling 
price was particularly important, since the device had 
to compete with other well-established but bulkier in- 
struments which performed the same function. 

Printed circuits were considered for the application 
but were not used because of the accuracy required. 
For example, the attenuator and weighting network 
components must be matched from a large stock on a 
go-no-go basis to accuracies of better than one per 
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cent. It was felt that these accuracies could not be 
obtained as inexpensively with printed circuits at the 
present state of the art. 

In any instrument with high amplification, it is 
necessary to provide electrical shielding to isolate 
the various circuits from each other and from external 
influence. To shield the sections, disks with attached 
amplifier sections are inserted between the switches; 
the outer case shields the whole assembly from out- 
side interference. 

In the final design, shown in Fig. 3 with the case 
removed, the general idea outlined above was ex- 
panded in.many details. A threaded ring is used at 
the microphone end so other microphones or input 
devices may be substituted. Four shielded compart- 
ments are provided to house the five amplifiers, the 
last two amplifiers being fitted into one compartment. 
A middle ring was attached next, followed by a bat- 
tery compartment which also houses the relatively 



















































large decoupling condensers and 
coupling inductance, and beyond 
this the indicating instrument is at- 
tached. 

This middle ring serves a number 
of purposes. It carries two sub- 
miniature variable resistors, one of 
which is an overall gain (volume) 
control and is set and sealed at the 
factory to compensate for gain vari- 
ations in the amplifiers; the other 
variable resistor is a voltage control 
which may be set by the user to 
compensate for changes in battery 
voltage in service. The user-oper- 
ated control is adjusted through a 
slot in the case, while the other is 
only accessible when the battery 
cover is removed. The middle ring 
also contains an output jack which 
accommodates a standard plug to 
feed the amplified signal into an 
analyzer, recorder, or earphones. 
There is also a standard camera 
tripod socket in the ring so the 
sound level meter may be placed on 
a tripod for measurements where 
a fixed position is required. 

In order to simplify the design, 
six functions are performed by four 
switches. The first one turns the 
instrument on and also actuates a 
one-step 50-db attenuator. The sec- 
ond is a 5-step attenuator of 10-db 
per step. The third switch controls a 
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Fig 3—Each of the four functional sections of the electronic circuit are built into a complete, shielded wafer subas- 


sembly, stacked and held to the middle ring by side rods. Steel disks serve as combined subassembly chassis and 
shield between sections; aluminum case (removed here) provides external shielding and encloses battery section. 





Fig. 4—Components for each amplifier are wired di- 
rectly to fixed contacts on the switch wafer (left); spe- 





cial operating arm for the rotating contacts and the 
shielding disk are then assembled into functional sec- 
tion (right). Side rods pass through holes in the disk. 


Fig. 5—All leads are brought to terminals that are eas- 
ily reached for inspection or checking after assembly. 
Note that each section is assembled by spacers to its 
disk-chassis and individual sections are assembled by 
another set of side rods and spacers. Switch operating 
knobs screw into tapped holes seen in each switch lever. 
Middle ring not only serves as an anchor for side rods 
and case but also has a jack for feeding amplifier out- 
put to a headset or an external analyzer or recorder. 









































weighting network, by which resistors and condensers 
are switched at three places in the circuit, and the 
fourth switch alters the damping on the meter by con- 
necting a high-capacity condenser across the moving 
coil and also connects the meter so as to test the 
batteries. 

These four switches are controlled from the outside 
of the instrument and in an ordinary electronic in- 
strument would carry knobs about an inch in diameter 
protruding from a panel. Obviously, such knobs 
could not be used on this instrument. Considering the 
final size and shape, a satisfactory arrangement for 
the switch controls was provided by small buttons 
which could be moved back and forth in slots on the 
surface of the case with the thumb while the instru- 
ment was held in the hand. With this type of case and 
assembly, the shaft, mounting, and detent mechanism 
of standard wafer switches could not be used because 
of the placement of the switches. A suitable switch 
mechanism, shown in Fig. 4, was therefore designed, 
consisting of a standard switch, detent plate, and 
spring, together with special shaft bearings, switch arm 
or lever, and knob. 

This assembly is mounted by two screws and suit- 
able spacers to a flat metal disk, together with a ring- 
type terminal board made from a standard switch 
wafer with the center punched out. All the components 
associated with any one amplifier stage are mounted 
either on this ring-type terminal board or on the 
switch wafer. This unit thus forms a one-stage sub- 




















assembly consisting of an amplifier circuit with all 
its components, including switching. These stages are 
stacked one on top of the other on two long rods which 
clear the wafers and pass only through the mounting 
disks, thereby making the compact and rigid assemb- 
bly seen in Fig. 5. When the assembly is inserted 
into the outer tubing which forms the case, these disks 
provide the shielded compartments which electrically 
isolate the various stages from each other. 

Availability of switch wafers and detent plates in 
different angles of rotation was a great advantage. The 
first and third switches have three positions 30 deg 
apart, and have the same total angular rotation as the 
second and fourth switches with five positions 15 deg 
apart. This results in four slots of equal length in 
the case and makes for a neater appearance and 
easier handling. 

In production the instrument is broken down into 
a number of subassemblies consisting of complete 
stages, and further broken down to individual switch 
wafers or terminal rings with their various components. 
Other subassemblies are the screw-in microphone unit, 
the middle ring as previously described, battery ter- 








minal board, indicating instrument, and a prefabri- 
cated wiring harness. All subassemblies are made on 
a turntable which accomodates many units at a time. 
Spring clips on plug-in pivots hold the various wafers 
in any convenient position and are interchangeable 
with holders which enable final assemblies to be 
done on the same turntable. The assembler can make 
25 complete instruments without interruption and 
without changing or relocating his work station. All 
soldered terminals were designed so as to be available 
for inspection and tests, and all components may be 
tested in the complete assembly merely by connecting 
to these terminals. 

The instrument is easily serviced by removing the 
two long side rods and fanning out the assembly. A 
resistor, tube, switch, amplifier wafer, or whole stage 
may be replaced as desired. The cover is made in 
two parts, which are butted together over the middle 
ring. To eliminate any tendency for the assembly to 
twist when the microphone is unscrewed, the amplifier 
section is held on by two screws, one in the micro- 
phone mounting ring and one in the middle ring. The 
battery cover is held on by one small knob similar 
to those which actuate the switches. On removing the 
knob, this cover may be slid off over the meter to make 
the batteries readily accessible. The batteries are 
standard hearing-aid types, available everywhere. 












Except tor the chrome-plated microphone screen 
and knobs, all external metal parts are aluminum and 
black anodized after buffing. The anodized finish was 
chosen as the most practical for this application after 
considering finishes such as leather, stainless steel, and 
various types of plating. 

A number of attachments, illustrated in Fig. 6, have 
been designed to go with this sound level meter. The 
microphone may be unscrewed, and in its place an 
adaptor may be attached which converts the micro- 
phone input to a standard radio-type connector. The 
instrument may then be used as a sensitive audio 
voltmeter, or the microphone may be removed and 
connected by an extension cable. In place of the 
microphone, an adaptor may be added to serve as a 
vibration integrator and pickup. The adaptor is in 
effect an extension on the body of the sound level 
meter and contains a switch (similar to the four in 
the sound level meter) which may be set to read 
acceleration, velocity, or displacement. Other micro- 
phones or input devices may be used as required. A 
saddle leather carrying case has also been designed 
for protection and convenience in carrying. 

Design objectives originally set up for this devel- 
opment were satisfactorily achieved. The instrument 
meets standard ASA performance requirements, yet 
is small in size, lightweight and low in cost. © OO 


Fig. 6—Accessories for the sound level meter are de- 
signed to an integrated pattern. Microphone is remov- 
able, can be mounted on a tripod and connected to the 
instrument with an adaptor; an integrator attachment 





replacing the microphone has a control with positions 
for vibration, displacement and acceleration measure- 
ment. Leather carrying case is designed to admit instru- 
ment only when the power control is in “off” position. 
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SOUTHBRIDGE, MASSACHUSETTS 


Introduction of advanced and rapid lens-generating machinery in 
ophthalmic lens manufacture has made incongruous the old methods 
of hand blocking the uncut lens. A precision blocking machine 

was developed incorporating an electronic timer that provides 


virtually automatic control of entire sequence of operation. 


LENS BLOCKER with electronic 


ROCESSING of any ophthalmic lens requires that 
the uncut glass lens be held firmly by some suit- 
able means. Since glass, fragile and brittle, is gen- 
erally not strong enough to withstand the lens-grind- 
ing forces if held mechanically, the time-honored 
method of holding a lens is by the use of pitch. This 
material for several reasons makes a very desirable 
medium. Melted, with controlled softening point and 
expansion characteristics, it forms an excellent bond 
and support when poured between the uncut lens and 
a machined, metallic block. Moreover, it adheres to 
the lens without imparting scratches. The metal block 
may then be chucked in various machines and all 
lens-generating processes performed on the glass. 
Since grinding and polishing operations have tradi- 
tionally been manual, the speed of blocking the lens 
has not, heretofore, been of too great importance. The 
time involved in these surfacing techniques did not re- 
quire a really fast, accurate blocking action. But with 
the introduction of the machine-tool and diamond-lap 
combination into lens-making, the need for precise 
blocking became apparent. A rotating diamond lap 
generates a lens surface so swiftly that the associated 
feed system and finishing processes were found to be 
inadequate. To feed blocked lenses at a rate fast 
enough to keep up with the capacity of the generating 
machine became a distinct problem. Although hand 
blocking of lenses is in itself a quick process, the 
blocked lens has no geometric relationship to the 
block. Virtually no precision is involved in the 
mounting and therefore a great deal of time must be 
spent while making the lens in calipering and checking 
its accuracy for the use intended. 


Precision blocking of a lens, therefore, entails more 
than just good adhesion. Certain fundamental geo- 
metrical relations have to be established between the 
planes of the lens surfaces and the axis of the block. 
Such factors as prism, angle of prism, major and 
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Fig. 1—Rear view of AO Universal Micro-Blocker 
with top protective cover removed and the elec- 
tronic timer chassis shown swung out to allow 
simple adjustment or replacement of the tube. 








minor axis, angle of orientation, and decentration of 
the optical lens center must be considered and the 
1equirements attained in this preliminary process. The 
prevalent use of bifocals and trifocals makes it impor- 
tant, too, to place the lens segment exactly where the 
prescription calls for it. 

Pioneering in this field, American Optical Com- 
pany designed the first precision blocking machine 
with a speed of operation in keeping with the proc- 
esses then in use. This early block- 
ing machine had excellent precision 
but it could not be operated with suf- 
ficient speed to feed the new mechan- 
ical (diamond lap) process with the efficiency needed. 

An examination of our time-tested blocking method 
disclosed several basic factors which had to be in- 
corporated in a new machine as well as many time- 
consuming operations that should be eliminated. Some 
of the wasteful operations were involved in the method 
of placing a rubber dam around a metal block, pour- 
ing molten pitch onto the block, seating the lens, and 
waiting for the molten pitch to cool and harden, and 
then removing the dam. 

An early approach to the solution of this problem 
was to use pitch in the form of solid wafers. The 
wafers could be used for several mountings, thus add- 
ing an element of economy since under the old tech- 
nique the pitch had to be discarded after one applica- 
tion. Moreover, removal of pitch involved a constant 
dirt problem while use of wafers was attractive be- 
cause it provided a clean operation. Basic to the new 
idea was the thought that wafers should be pre-applied 
to lens blocks prior to the actual blocking operation. 


control for fast, precise operation 
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The proposed method was to supply the wafers pre- 
attached to the blocks and then, by heating the sur- 
face of the pitch wafer to a molten condition, the lens 
could be seated onto the wafer and the whole process 
speeded up considerably. The problem was to design 
a simple machine around these two ideas—to include 
a means for setting prism; and to incorporate the high 
precision of lens mounting that would guarantee the 
needed accuracy for finishing to meet our standards. 

A suitable but entirely simple meth- 
od of attaching the pitch wafers to 
the mounting blocks in small quan- 
tities was quickly developed. This 
method allows the pitch wafers to be firmly attached 
to the lens blocks before the blocks were needed in 
the blocking machine. A method was also evolved for 
heating the wafer’s upper surface to its mélting point 
by using a nichrome wire heater. In operation, this 
heater was to be pivoted manually over the pitch and 
under the lens. After the pitch surface became fluid, 
the operator had to move the heater out of the way 
and seat the lens in the melted pitch. The lens was 
positioned over the pitch in a chuck so that at the 
right time it could be seated firmly in the pitch wafer 
as required. 

A functional model was built to perform the above 
operations and to check the soundness of the pro- 
posed operating technique. This model incorporated 
a precision optical sighting system to align the lens. 
It had a vertically sliding hollow shaft with the sole 
function of grasping the lens and moving it out of the 
way after the lens had been aligned. To hold the 


lens, there were four, individually spring-loaded fin- 
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gers covered with high-temperature silicone rubber. 
Individual locks were provided for the four fingers. 
This arrangement allowed lenses of any shape to be 
grasped by this unit. Four spring-loaded pressure pins 
were used to seat the lens firmly while the individual 
fingers, positioned by spring pressure against the 
lens, were clamped in place. For lens removal, the 
actuation of one lever, after individual locks were 
loosened, cammed all four fingers away from the lens. 

This functional model was manually operated. The 
heater was swung into position between the pitched 
block and the lens after the lens had been retracted 
and was held firmly over the pre-pitched block by 
the sliding head. By swinging the heater into posi- 
tion a cam actuated a precision switch which then 
opened the circuit to the resistance element of the 
heater. A stop watch was used to time the interval 
during which the bottom lens surface was warmed 
and the pitch surface heated to fluidity. The operator 
swung the heater back and tripped the catch on the 
head allowing gravity to seat the lens. The interval of 
pitch-melting time required precise timing as the 
pitch, if heated too long by one or two seconds, might 
flame. 

While this technique was a great improvement over 
the old method, it still left much to be desired. The 
idea of making the timing interval automatic was a 
“natural.” This idea also led us in the direction of 
making both heater retraction and the following lens- 
seating action automatic. A simple, effective, and 
precise method for accomplishing all the required ob- 
jectives was planned and executed. 

The heart of the process is the electronic timer. 
(See Fig. 1.) This unit closely controls not only the 
element of pitch-melting time, but the actuating mecha- 
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Two close-up views showing design details. Fig. 2 (Left)—Compact po- 
sitioning of head-dropping solenoid and various mechanical operating 
elements. Fig 3 (Right)—Bottom view (protective board removed) ij. 
lustrates simplicity and accessibility of all operating parts. Standard 
components were generally used to keep the production costs down, 


nisms (Figs. 2 and 3) which allow each action to 
follow the other in the proper sequence both elec- 
trically and mechanically. Precision for blocking is at- 
tained by keeping the optical and all mechanical axes 
on the same vertical centerline. 

After the necessary manual motions of lens center- 
ing and retracting, the prism table (Fig. 4), which 
determines the plane of the related finished lens sur- 
faces, is swung out of the way. An adaptor, con- 
taining a pre-pitched block, is seated on a tapered, 


Fig. 4 (Left)—wWith the sliding head bottomed, and 
the prism table pivoted into position, the four 
spring-loaded pins firmly seat the lens. Clamping 
fingers are cammed against periphery of the lens 











hollow shaft. This shaft is mounted vertically in the 
unit’s base with its vertical axis coinciding with the 
axis of both the optical sighting device and the re- 
tracting head. The motion of swinging the heater into 
position actuates the electronic circuit (see circuit 
diagram) and a mechanical catch holds the heater 
in position. 

On the vertical pivot shaft of the heater, two cams 
operate two precision switches. One switch removes 
the bias potential from the power tube and also sends 
current to the heater. Bias removal starts the timing 
cycle during which the heater is operating (Fig. 5). 
The other switch is used to actuate the solenoid which 
disengages the sliding head from its mechanical catch. 

The discharge of a capacitor determines the timing 
period, at the termination of which the plate-circuit 
relay closes, sending current to a solenoid and the head- 
disengaging switch. The solenoid unlatches the heater 
which then recedes into the back of the machine 
through spring tension (Fig. 6). The rotation of the 
heater shaft allows the first switch to return the tube 
bias voltage and opens the circuit to the heater. The 
closed relay must also energize the head-dropping 
solenoid through the camming action on the other 
precision switch; this circuit is also closed by the 
return motion of the heater. The relay must be held 
down long enough to do this as the return of the 
bias would normally open the relay circuit. This is 
accomplished by discharging a secondary capacitor 
which effectively holds in the relay circuit long enough 
to permit the dropping solenoid to be actuated. This 
delay is necessary to avoid dropping the lens into the 
glowing heater element. At the conclusion of the sec- 
ondary discharge, the relay opens and the circuit is 
ready for the next cycle of operations. The time in- 
volved in making the pitch surface fluid enough for 


and individual clamps are tightened to assure hold- 
ing the fingers in place. Fig. 5 (Center)—The lens 
is gripped and retracted. Lens block, held in an 
adapter, complete with pre-attached pitch wafer, is 





secure adhesion to the lens is only about 14 seconds. 

Prism, a vital part of some ophthalmic prescrip- 
tions, is necessary to correct certain visual defects. An 
optical prism is a piece of glass bounded by at least 
two plane surfaces which form an acute angle with 
one another. Prism is added to a lens by tipping it 
about a horizontal axis and establishing a predeter- 
mined angle between the axis of the lens block and 
the plane of one lens surface. When the lens is blocked 
and finished, the resulting lens surface is usually at 
right angles to the axis of the block. The two sur- 
faces then form an angle to each other and prism re- 
sults. Its presence is sometimes necessary in both 
spherical and toric lenses. The amount or lack of 
prism is controlled basically in the blocking operation. 
Also the angle in which the prism will lie on the co- 
ordinates of the lens must be selected here. 

A design incorporating all of these features and the 
confining of them to a small pivotal table was under- 
taken. (See Fig. 7). A movable wedge principle was 
decided upon to vary prism and an accurately ma- 
chined protractor ring was used to align prism axis. 
Four pins with spherical tips are set into this ring 
and the lens rests on these ball points. While resting 
upon the pins, the lens is aligned, oriented and is 
clamped prior to the actual blocking operation. The 
protractor ring lies in the table and is adjustable to 
the optical sight axis. The entire table registers on 
pins on the two machined walls and can be pivoted 
out of the way. The height of these pins are adjustable 
so that the horizontal plane of the table can be made 
at right angles to the centerline of the combined axes. 

Design of the mechanical elements to achieve pre- 
cision had to follow basically good solid construction 
which would be compact as well as trouble free. The 
necessity for small-lot production also required that 


mounted on the tapered pin. Heater is in operating 
position. Fig. 6 (Right)—Automatic heater has been 
retracted and the head is now released by the dropping 
solenoid and seats the lens into the melted pitch. 









Fig. 7—Close-up of pivoting prism table with a semi- 
finished lens resting on the four precision-finished pins, 
set to give prism to the lens. The rotatable protractor 
ring is oriented to put the prism into the lens at some 
desired angle to the major lens axis. 








the design adhere to the use of simple castings. The 
advantages of hairline adjustment were included 
which could eliminate costly tooling. Cast iron was 
chosen for its economy and machining ease. 

The lens blocker is made basically in two castings. 
A wide base, which supplies ample working areas 
around the point of operation and also provides a low 
center of gravity, is the larger casting. The optical 
sight and sliding chuck are held in the upper casting. 
A small aluminum casting, which serves as the timer 
chassis, is pivoted in the rear of the base for ease of 
maintenance and timer part replacement. Included 
also are the two precision switches and the bulb which 
supplies illumination for the optical sight and the 
indicating jewel. The top back of the base is ventilated 
to allow heat to escape from both the power tube and 
the withdrawn heater, which pivots neatly into a 
niche. Machined supports for the prism table also re- 
tain any molten pitch which might splash should the 
lens drop too fast. 

Contained in the head casting is the optical sight 
mounted inside the hollow movable slide. This slide 
is keyed in the rear by a vertical rack. A hand knob 
is fastened to a shaft which is at right angles to the 
sliding head. Mounted on the shaft is a gear that 
meshes with the rack, also a simple latch to engage 
the slide in the “up” position. To regulate the speed 
of lens drop, an arm, fixed to the moving slide, en- 
gages an adjustable air check mounted in the rear of 
the upper casting. This prevents the pitch from splash- 
ing when the lens is seated. 

The blocking machine was originally designed for 
115-volt a-c operation. But, as the products of this 
company are sold all over the world, provision had to 
be made to adapt the machine to the widely varying 
voltages and frequencies encountered in foreign coun- 
tries. No great obstacles, however were encountered 





in the adaptation to the circuit requirements. (iy. 
cuits have been designed to meet all standard condj. 
tions; and, in all but one case, the outward appearance 
of the machine has not changed. This, of course, ip 
small-lot production is vitally important. It permits 
the use of minimum tooling and keeps the assembly 
work practically unchanged. 

American Optical Company machinery is finished 
in a standardized distinctive light-green color to as. 
sociate in the user’s mind the entire line of over 30 
major optical machines. The selection was not hap- 
hazard but was made because green has the property 
of being restful to the eye and hence is a desirable 
color to have around. Black oxide on the eyepiece, 
black plastics knobs on the handles, serviceable black 
wrinkle finish on the large knob, as well as the chromed 
accessories, create an eye-appealing combination with 
the single-tone green background. 

An unimpeded working area, always desirable in 
this type of machine, was provided in the design as 
direct major result of the careful planning. Visibility 
in the working area is excellent and the simple controls 
are handy and readily accessible. Another important 
objective was to keep to the minimum the size of the 
machine; this is an essential consideration, owing to 
the limited space in the average ophthalmic lens labo- 
ratory. All the design factors had to be met, of course, 
while maintaining fully the precision of the blocking 
operation, obviously of primary importance in a de- 
vice such as the AO Micro Blocking Unit. The final 
design incorporated all of these requirements to the 
utmost satisfaction of development, sales and manufac- 
turing and the resulting appearance design showed a 
tremendous improvement in comparison with our pre- 
vious machine. 

An important factor in the entire design and devel- 
opment project for this unit has been the ability to 
use standard purchasable component parts with very 
few exceptions. This has made it possible to both keep 
production costs down and eliminate servicing delays 
caused by replacement difficulties. ood 
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Cireuit diagram of the ophthalmic lens-blocking ma- 
chine. Note how electronic timer controls all operations. 


































N ITS fifty-seven years of publishing 
Sd to industry the Gage Com- 
pany, publishers of ELECTRICAL MANU- 
FACTURING, has sponsored many extra- 
curricular activities. Each has been in- 
tended to help reader groups to better 
and more effectively attain objectives. 
However, it has been the annual design 
Competitions which have made the most 
measurable contributions to the greatest 
number. Each year establishes that more 
firmly. 

Back in 1935, the year when the AN- 
NUAL ELECTRICAL MANUFACTURING 
PRODUCT DESIGN COMPETITION was 
founded, industry needed to lift itself up 
by its bootstraps. It had to dig itself out 
of the doldrums. To whom did manage- 
ment turn? Who bore a very heavy part 
of the responsibility of business rehabili- 
tation? A group whose efforts had been 
so much taken for granted, previously! 
The accomplishments of engineers and 
designers was the bedrock upon which 
recovery in manufacturing was estab- 
lished. Successful selling men attest to 
this. 

It was to engineers and designers, also 
their industrial design consultants, that 
the first Competition was therefore dedi- 
cated, fourteen years ago. It was a recog- 
nition of the part played by engineering 
in product manufacture. It helped to 
bring the engineer's light from beneath 
the bushel. Each succeeding year the Com- 
petition has served as a medium through 
which superior engineering and func- 
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tional design have been encouraged and 
rewarded. Product manufacturers and 
their engineering staffs and consultants 
have been stimulated to pioneer, to ex- 
plore, to improve, to persevere in attain- 
ing noteworthy product designs. 

The 1949 Competition has been the 
most successful to date. There were more 
entries; a larger number of products were 
entered; and a higher calibre of manu- 
scripts was evident. Every individual who 
is in any way tied in with product devel- 
opment, design or engineering will rec- 
ognize in the outstanding manuscripts 
which we are privileged to reproduce 
here what might be considered as “must” 
reading. The papers are of a very high 
character; they penetrate deeply and fac- 
tually into the evolution processes through 
which products go in their development. 
This material earns a permanent place 
in the files or library of every engineer 
and designer. 

To all those who took the time to 
compete, we say that it was time very 
constructively spent. They have made a 
contribution. To the few whose efforts 
were rewarded by a nod from the judges, 
may we offer congratulations upon their 
success and compliment them upon their 
achievements. To the judges, we are grate- 
ful for a difficult job well and conscien- 
tiously done. To all manufacturers, their 
engineers and designers, also to indus- 
trial designers, we express the hope that 
you may join us in next year’s Competi- 
tion. —The Publisher. 
















They are not only of immediate im- 
portance in terms of defense contracts; they 
have an incisive, longer-range influence by 
introducing new concepts of design plus new 
materials and components through which 


your products can be measurably improved. 


ALEX. E. JAVITZ 
Associate Editor 
ELECTRICAL MANUFACTURING 


TEPPED-UP tempo of Armed Services’ require- 
ments is a powerful force in creating a new set of 
product design criteria for industry. To meet such 

criteria it has been unremittingly necessary to develop: 


1. New materials and components with improved properties, 

as the fundamental approach to product design and de- 

velopment. 

More exacting specifications (both as to property and 

performance ). 

3. Standards for certain 
still lacking. 

4. Coordinating methods to reconcile, where necessary, 

Armed Services’ specifications with industry’s capacity. 

New or improved production techniques and tools. 

6. Appropriate test procedures and equipment. 


hn 


items where standardization is 
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This article proposes to (1) analyze specific aspects 
of Armed Services’ requirements and research projects 
as of immediate importance to industry; (2) point out 
their influence on civilian products as of a longer-range 
importance to industry; (3) emphasis that this should 
encourage industry study of, and participation in, mili- 
tary product development and production contracts ; and 
(4) cite briefly examples of end-product design in both 
categories. 

In their total aspect the requirements of the Armed 
Services project their importance beyond the design and 
production of the purely military equipment. The evolu- 
tion of new concepts of design are sure to stimulate and in- 
fluence civilian product design as well. This is so because 
in a number of aspects the needs of the military find 
reflection in the civilian consumer’s desires for improve- 
ments in the product he buys, e.g., portability, compact- 
ness, longer service life, resistance to special service 
conditions. (The civilian consumer may be defined 
here as the ultimate user of the product—household, 
commercial or industrial.) Industry experience in mili- 
tary equipment should therefore prove of decisive help 
to the designer of civilian products ; for such experience 
will both train and condition him to the effective appli- 
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NAVY’S “BULL HORN” SPEAKER 


cation of relevant materials, components, 
techniques and design “know-how” to 
product problems. 

There is, of course, the obvious criticism that often 
the higher costs of materials and components developed 


production 
his civilian 
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for military purposes do not permit their application in | 


civilian products. But such higher costs may in the long 
run be modified through increased production volume as 
industry experiments with and actually begins to use 
them more widely. Examples could be cited in such 
materials as polytetrafluoroethylene resins (Teflon); 
silicone and melamine resins; 
nishes; subminiature electron tubes; 
assemblies; and nylon-jacketed hookup wire. 
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unit costs for materials and components may also be 


offset by lower maintenance and servicing costs. A cast 
in point is the current swirg back by some television set 
manufacturers to better—and more expensive compol- 
ents—after a sad experience of high servicing costs 
caused by inferior parts. 
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It might also be pointed out that product engineets 














SHIPBOARD “BATTLE ANNOUNCE” 


Navy’s “bull-horn” high-power loudspeaker for flight decks of 
aircraft carriers looks like a searchlight. In effect, operation is 
similar since base can be hand-rotated and speaker tilted at any 
angle over a 180-deg arc, while the 500-watt audio power is aimed 
in a concentrated beam at any desired location on the deck. 
Coupling transformer, which feeds the 12 speaker units equally, 
is housed in a heavy cast-aluminum, water-tight, corrosion-resis- 
tant box. Design provides for sturdy construction and high qual- 
ity components throughout. Overall height of unit is 5% ft, 
speaker is 3 ft in diam, and weight is 725 lb. Above, is a 
shipboard 25-watt “battle announce” loudspeaker. Heavy cast alu- 
minum is used for housing, also for the heavy-duty coupling trans- 
former in the rear. Entire unit is salt-spray proof, shockproof and 
blastproof, able to withstand detonation of 5-in. guns at close 
range. Horn is 18 in. in diam. Radio Corporation of America. 


engaged in design of purely civilian products do not 
build exact counterparts of military equipment. They 
can develop lower-cost modifications, applying the 
engineering lessons learned from military design prob- 
lems, as well as the specially developed components and 
materials, in order to develop a better civilian product. 
Frequently by a transference of ideas the lessons learned 
from the design of military equipment can be applied to 
a totally different type of product; e.g., the mutation, 
so to speak, from the proximity fuse to the tiny, modern 
hearing device ! 


Analysis of Military Requirements 


What is the character of design considerations as 
applied to military equipment? Essentially they com- 
prise design targets that are determined by the rigorous 
and often intractable service and operating conditions. 
A broad grouping of the more important design targets 
appears in Table I. The somewhat more detailed dis- 
cussion that follows is intended to provide a close-up 
view of certain—not all—service and operational re- 
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SIGNAL CORPS “HANDY-TALKIE” 


quirements; it should highlight the complex- 
ities involved. 

Electronic components for airborne applica- 
tions (1)* are expected to be capable of opera- 
tion over a temperature range of —65 C to 
+200 C. Such operation shall be at relative 
humidity ranging up to 100 per cent at tem- 
peratures up to +50 C for both continuous and intermit- 
tent periods. Conditions shall include such where con- 
densation takes place in the form of both water and frost. 
Barometric pressures under which the equipment is ex- 
pected to operate ranges from 30 in. Hg down to 1.34 in. 
Hg (approximately an altitude of 70,000 ft). The pres- 
sure may remain constant or may vary at a rate up to 
0.5 in. Hg per sec. 

As to mechanical stress, these components are speci- 
fied to withstand vibratory stimuli of frequencies from 2 
to 10 cps at an amplitude of 0.25 in. and 10 to 55 eps 
at an amplitude of 0.03 in. (total excursion, 0.06 in.). 
In respect to shock resistance, operation is not affected 
when equipment is subjected to an acceleration of 50 G 
for 10 + 1 millisec duration. For electron tubes, oper- 
ation shall not be affected when subjected to acceler- 
ation resulting from a 60-deg hammer fall on a Taft- 
Peirce test machine. Other operational requirements 
call for (1) no visible deterioration effects after 50 hr 
exposure to salt spray; (2) no visible or electrical 
deterioration effects after 28 days exposure to common 
tropical fungi (mildew resistance) ; (3) no evidence of 
corona effects at altitudes up to 70,000 ft; and (4) 
explosion-proofness. Finishes, as may be expected, are 
specified to be resistant to or protected from corrosion 
effects of salt atmosphere, high humidity, and moisture ; 
and are required to be resistant to electrolytic action 
when used on aluminum surfaces. Coatings are not to 
crack, peel, etc., with aging or under extreme atmos- 
pheric changes. 

Service and operational requirements cannot be always 





* Italic numerals in parentheses apply to references at end of article. 
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Single-unit 


AN/PRC-6 Signal Corps receiver is 


and 


Open view shows details of com- 
plete chassis assembly with bat- 
tery. 
imately 13 x 3 x 3 in.) light- 


weight (about 6% Ib) 1 
replacing former model SCR-536 
and has been designed (1) t 
provide direct communications 
with vehicular and field FM radio 
equipment; (2) to be less sus- 
ceptible to climatic conditions: 
and (3) to exhibit better cheek. 
proofness. Excellent example of 
miniaturization as the 14 minia- 
ture tubes (4-tube transmitter; 
10-tube receiver) do not occupy 
more space than the 5 tubes in 
SCR-536 model. All components 
are securely mounted to with. 
stand vibration and shock. Chas.’ 
aluminum and_ plated 
brass; the latter used where gol. 
der-in work is required. Outside 
case is magnesium die casting, 


sis is 


suitably protected against corro. 
sion by dichromate dip; wrinkle. 
type olive-drab finish incorpo. 
rates fungistatic agents. While 
size of self-contained dry battery 
large in contrast with the 
miniature components it has a 
life of about 60 hr as against 
a 4-hr life of a battery of same 
used previously. 


“package” portable 


transmitter (handy-talkie). 


This is a compact (approx- size (Source: 


Coles Signal Laboratory.) 


resolved in terms of compartmentalized specifications, 
Individual factors are interrelated and frequently a give- 
and-take solution is indicated. This perhaps is even 
more of an axiom in military requirements than in civil- 
ian. Take for example, ruggedness, a factor of primary 
importance in airborne electronic equipment. This fac- 
tor cannot be disassociated from considerations of size 
and weight; for the desired degree of ruggedness with 
its corollary factor of dependability may impose an 
unbearable penalty in the form of increased size and 
weight in the finished product. The solution, then, may 
be to design into the product easily repairable or replace- 
able components or assemblies, thus reconciling both 
ruggedness and dependability with facility of repair. 
But here again several alternative design possibilities 
arise. The following analysis by Air Materiel Command 
Engineering Division underscores the complex problem. 
It involves a careful weighing of all the factors necessary 
in each case to attain the minimum weight and space re- 
quirement consonant with the best possible overall opera- 
tional performance: 


To make equipments easily repairable would require de- 
sign with plenty of access space. This design, however, 
nullifies the goal of space saving; moreover repair is a 
time-consuming process which cannot be afforded during 
military operations. Another alternative is the use of ex- 
pendable subassemblies which can be quickly inserted in 
place of a defective section. The use of expendable units 
in turn poses the problem of supply and storage and the 
economic factor of cost. Finally there is the possibility of 
replaceable units which may be repaired at a rear-area, 
well-equipped shop. Here again the problem of supply and 
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storage arises plus that of the additional handling to effect 
repairs. It is readily apparent therefore that all these fac- 
tors must be carefully weighed in each case to arrive at a 
minimum weight and space requirement from an overall 
operational standpoint. It is the goal of the Air Force to 
produce components and equipments as small and as light 
as possible compatible with the degree of ruggedness which 
will require the minimum number of spare parts and the 
minimum amount of maintenance and repair ; and to back 
this up with the development of techniques and processes 
which will permit the fabrication of subassemblies in 
quantity at a low enough cost to make the use of expend- 
able units an economical procedure. (2) 


High-altitude operation of electronic and electrical 
equipment obviously imposes its own particularly diffi- 
cult design problems. Here is how these problems are 
summarized by the same Air Force source: 


Voltages which give safe operation at sea level will 
cause corona and possible arc-over as the altitude increases 
and the air density decreases. To provide sufficient distance 
between terminals to prevent arc-over would be in conflict 
with the requirement for minimum size. The solution lies 
then in units with adequate barriers and in the pressuri- 
zation of assemblies. Pressurization in turn highlights the 
problems of sealing, especially where it is required that 
controls, adjustments or drive shafts be brought through 
the container walls. High altitudes also impose a temper- 
ature problem. In general, for equipment in flight, low 
temperature is no serious handicap except possibly for 
units housed in unpressurized areas of low-speed aircraft 
and which have a very low heat dissipation or which are 





normally turned off. Where the problem of low tempera- 
ture does exist and components for low-temperature oper- 
ation are not available, the use of resistive heaters can 
easily take care of the situation. In future aircraft designs 
it is anticipated that the high velocity temperature rise will 
eliminate any trouble due to low temperatures while in 
flight. On the other hand the question of providing ade- 
quate cooling at high altitude is a very serious one. Coun- 
teracting factors exist in the heat exchange equation when 
the atmosphere air is used as the cooling agent in that the 
temperature as well as density decreases with increasing 
altitude. In high-speed flights the opposite effects exist in 
that the ram compression effects increase the temperature 
and the density. Nevertheless, the net effect is that between 
10,000 and 35,000 ft (the exact altitude depends on the 
flight speed) the cooling capacity of the atmosphere reaches 
a maximum and thereafter decreases with increasing alti- 
tude. At extreme altitudes of over 100,000 ft completely 
new techniques are required since a sufficient air mass to 
act as the heat sink can no longer be obtained. (2) 


Shockproofness of shipboard apparatus is a problem 
peculiarly important to the Navy in view of extreme 
severity of mechanical stress that is encountered under 
battle conditions. Naval electrical equipment, therefore, 
must of necessity be extremely rugged and shockproof 
to withstand such conditions. This is a tough problem 
since inherently many types of electrical equipment are 
susceptible to high-impact shock. As a result the devel- 
opment of shockproof apparatus is a continuing Navy 
task and receives much study, including the develop- 
ment of new test methods and test equipment. (3) 
Compactness and light weight 
combined with increased relia- 
bility are other primary Naval 
considerations ; for the intrica- 
cies of modern Naval ships re- 
quire the introduction of an 
ever greater number of elec- 
trical units required to operate 
under high-temperature condi- 
tions under relatively confined 
quarters. . Fire- and arc-resist- 
ance are other vital factors. 
The development of high-tem- 
perature laminates such as the 
silicone- and melamine-glass 


ing mechanism, as required by the respec- 
tive frequency range. All tubes, trans- 
former, and relay cans have same depth 


FM TRANSMITTER-RECEIVER FOR MOBILE EQUIPMENT 


Combination FM transmitter and receiver 
developed by the Signal Corps for installa- 
tion in mobile equipment permits inte- 
grated communication with various field 
forces: One set (AN/GRC-3) has fre- 
quency range of 20-27.9 mc, with 80 pre- 
tuned channels for communication with 
the armored forces; AN/GRC-5 range is 
27-38.9 mc, 120 channels, and is used for 
the field artillery; AN/GRC-7 has a range 
of 38-54.9 mc, 170 channels, and is used 
for the infantry. A fourth set has a fre- 
quency range of 47-58.4 mc, 58 channels, 


and is used for all three branches. With 
associated interphone units and other con- 
trol accessories the operator can control 
three receiving and two transmitting chan- 
nels. Sectionalized arrangement of compo- 
nent facilitates removal of subassemblies 
for servicing. Two-chassis are employed: 
One contains all the i-f and audio compo- 
nents; the second chassis all the r-f com- 
ponents. All sets, regardless of frequency 
range, have the same i-f and audio com- 
ponents thereby facilitating servicing; sets 
differ only in the r-f chassis and the tun- 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 


for space-saving. Feature of design is the 
mechanical controls for the pretuned chan- 
nels. These consist of two detent dials op- 
erated in detents of 1 me and 100 kc re- 
spectively. Latter can be broken out of 
detent for additional adjustments. Properly 
spring-loaded gears assure high stability 
of mechanical linkages involved. Chassis 
and housing are aluminum. Units includ- 
ing dials, connectors, etc., are entirely 
waterproof; specified to stand up to 
24-hr immersion in 6 ft of water. Also de- 
signed to resist shock, vibration, and cor- 
rosion. Various auxiliary units extend op- 
eration. (Source: Coles Signal Laboratory.) 
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types (4), the development work in silicone-type bear- 
ing lubricants (5), the adoption of magnet wire insulated 
with a coating of polytetrafluoroethylene (Teflon) over 
a ceramic coating (with laboratory tests indicating con- 
tinuous service rating of 200 C), and other developments 
are all inherent in the basic design target—namely re- 
duced-weight, smaller, high-temperature shipboard elec- 
trical equipment. Examples of such design targets would 
be, say, a 20-hp motor in a 9-hp frame, with a weight 
saving of approximately 30 per cent, and upgrading in 
rating from Class B to Class H insulation ; *or a 100-hp 
motor in a 40-hp frame, with 40-per cent weight saved. 

Other Naval design targets involve problems of elim- 
inating or reducing the effects of contaminants that may 
be deposited upon the electrical apparatus. Such con- 
taminants may incude such a variety as (a) moisture, 
caused by high humidity, leaking steam, mist, fog and 
water; (b) salt caused by salt mist, salt spray, and 
possibly salt water immersion; (c) oil and gasoline 
from fuel and lubricants; (d) carbonaceous particles 
from soot and smoke from stacks, etc., and (e) dust 
and dirt from various sources. (6) 

Design problems inherent in 400-cycle power systems 
are generally considered to be primarily in the aircraft 
field, yet it is interesting to observe that the Navy has 
found it necessary to set up design consideration for 
new 400-cycle systems for aircraft carriers in order to 
provide power to adequately test and adjust airborne 
electronic equipment in the planes on the flight deck and 
in the vessel’s service shops. Similarly, a new low- 
voltage d-c system is required on the carriers for start- 





* AIEE standards for Class H insulation provides a value of 180 C for 
the “hottest spot” temperature. 


ing aircraft engines and servicing electronic and oth 
apparatus operated from the aircraft battery when . 
flight. (7) . 

A still further consideration in development of Naval 
apparatus lies in the very high degree of dependabifi, 
required in such protective devices as circuit breaker, 
and fuses, since any interference with electrica] yeaa 
or apparatus caused by short circuit or overloads aaa 
of necessity be cleared with the least possible disturbance 
to the other shipboard services. (7) 

As already indicated, miniaturization techniques com. 
prise a body of design requirements that cuts across 
great many component and equipment projects in al] 
the branches of the Armed Forces. Criteria set up for 
miniaturization of airborne electronic equipment (8) 
are summarized in Table II. They may, with suitable 
modifications, be taken as applicable to miniaturization 
projects in the Navy and Signal Corps. 


Implementing the Design Targets 


It has perhaps already become apparent that the line 
of demarcation between a design target and a corre- 
sponding research and development project is frequently 
tenuous; and the discussion up to this point may have 
strayed over this line more than once. But the main 
consideration so far has been to bring to the attention 
of the civilian product designer the many special service 
and operational requirements that the designer of mili- 
tary products has to consider before he even can spell 
out a specific development project. Now we want to 
translate into concrete terms a few of these research and 
development projects that are fundamental to design of 
equipment. Within the bounds of unclassified informa- 





A group of three designs for aircraft use: 
The heavy-duty generator (28%4-volt, 500- 
amp continuous rating) is used to pro- 
vide regulated ground power supply for 
starting jet engines and all types of re- 
ciprocating engines. Voltage adjustable 
from 28 to 35 volts; three constant cur- 
rent taps at approximately 650, 800, and 
1000 amp. Associated control is mounted 


on top. Induction motor drive is provided 
for stationary mounting; other optional ar- 
rangements are possible. Designed for fast, 
dependable operation. The lightweight, air- 
borne d-c generator has been designed for 
fighter craft use where light weight is 
main consideration and long life is sec- 
ondary. All non-essential components have 
been stripped and weight brought down 


GROUND POWER-SUPPLY GENERATOR 






LIGHTWEIGHT AIRBORNE GENERATOR 


to 44.5 lb. Output is 30 volts at 200 amp; 
with several hundred hours of service pro- 
vided. The airborne reduced-voltage motor 
controller has been designed to com- 
bine light weight with explosion-proofness, 
Standard heavy construction would not do; 
redesign uses (a) a lightweight aluminum 
housing; plus (b) a porous metal window 
that takes up the shock and flame, in 
event of internal explosion. Structure of 
this metal (Porex) is spongelike with 
many fine channels running through it. 
Flame caused by explosion is cooled on 
passage through this material and explo- 
sive forces are vented slowly and dimin- 


ished. (Source: General Electric Co.) 
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Table 11—Criteria for Miniaturization of Airborne Electronic Equipment* 


1. In general, miniaturized units must be equal or supe- 
rior to the original equipment they are intended to re- 
place in the following respects: (a) Operational charac- 
teristics and performances; (b) reliability under ex- 
treme service conditions; (c) producibility; (d) ease 
of maintenance; (e) man-hours and critical materials 
required for fabrication; (f) a radical reduction in 
size and weight over the original units; and (g) they 
must. be explosion-proof when installed in an atmosphere 
containing an explosive mixture of volatile gases. 

2. Specifically, each design project must be based on a 
study and evaluation of representative aircraft installa- 
tions to determine: (a) space and weight required by 
each unit of the complete system; (b) space required 
to permit such operation as installation, connection of 
cables, adjustments in flight and sway; (c) space not 
utilized due to the particular configuration of the air- 
craft structure and the individual electronic units; (d) 
specific tactical functions performed by each of the 
radio or radar equipments; and basic electrical charac- 
teristics of each of the equipments. 

* Source: “Miniaturization Techniques for Airborne Electronic 


Equipmeni,’”’ Exhibit MCREE-463 and Amendment I, Air Ma- 
teriel Command. 


tion here are the highlights of some current 
projects: (10) 

Motors. A series of small standard motors in ratings 
of 1% hp down to 1/1000 hp and in various speeds and 
torques. Reduction in size and weight, higher operating 
temperatures, and operation between —40 C and +65 
ambient and in higher humidities are other objectives. 
Motors of the same speed and torque output shall be 
interchangeable for mounting. Another project calls 
for an improvement in small a-c and d-c automatic tun- 
ing motors; requirements being improved efficiency, re- 


duced weight for a given power rating; plus improved 


EXPLOSIONPROOF LIGHTWEIGHT 
AIRBORNE MOTOR CONTROLLER 
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3. Possibilities in overall miniaturization of the entire in- 
stallation shall then be based on following considera- 
tions: (a) Improved form factors for more effective and 
space-saving grouping, or racking of the individual units; 
(b) utilization of otherwise waste space by cooling ducts 
or pressurizing lines; (c) modification or redesign of 
equipments to combine several tactical functions or to 
perform these functions with fewer airborne units; (d) 
relocation or redesign of equipments to require less 
“premium” (crew-compartment) space; and (e) cen- 
tralization and common usage of such items as high- 
voltage supplies, i-f amplifiers, cooling systems, and pres- 
surizing systems. 

4. Representative airborne equipment and components are 
to be studied to determine: (a) space and weight uti- 
lized by the various components; (b) space required for 
such manipulations as tube replacements, adjustments, 
etc.; (c) space provided merely to prevent overheating 
of components or otherwise not utilized; (d) circuits 
and components provided to compensate for variation in 
temperature and pressure; (e) effects of shape and color 
of the components and surrounding case on heat trans- 
fer by radiation; and (f) any combination of the above. 


dependability and longer service life. Still another proj- 
ect is to develop 400-cycle motors that match the ad- 
vantages of 60-cycle motors in respect to power factor 
and torque, while retaining the advantages of 400-cycle 
motor in reduction of size and weight. 

Switches. A rotary-band, hermetically sealed switch 
with 12 positions, capable of operation from —55 C to 
+150 C and at high altitudes. If possible, higher limit 
of the operating temperature should be 300 C. Another 
project calls for the development of a sealed, miniature 
and rugged interlock switch that would operate satisfac- 
torily over a range of —55 C to +125 C, rated 120 
volts, 10 amps. A third project is for a DPST momen- 
tary-action normally open snap-action switch with one 
pair of contacts closing before the other. The switch 
would be required to withstand a pressure of 14 psi 
and to function over a temperature range of —55 C to 
+85 C. 

Relays. Sensitive, miniature, hermetically sealed 400- 
cycle relay to be developed for each of these contact 
positions: SPDT, DPDT, 4PDT, 8PDT. Also similar 
relays, but for 1800-cycle operation. A series of rotary 
(torsional) relays for shipboard applications designed 
to withstand shock and vibration. Standard line of her- 
metically sealed, plug-in type relays with improved 
characteristics and more durable contacts to replace 
present types. A 6-contact, 2-position, hermetically 
sealed, sensitive type a-c relay with sensitivity of 50 
milliwatts to handle 5 amp at 110 volts. 

Variable Resistors. To provide composition-type re- 
sistors of minimum size, greater stability, and able to 
function at higher ambient temperatures. To be mois- 
tureproof, hermetically sealed or equivalent, and to 

(Continued on page 218) 
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New goals in machine tod 





MERICA needs lower costs of production. Up 
until recently, high levels of consumer buying, of 
general business activity and of gross national 

production since VJ Day reflected the filling of the pent- 
up demand for goods and services which accumulated 
during the war years. Now, however, the time has come 
when goods must be produced at cost levels that millions 
of consumer buyers can afford, so that America can 
build large volume markets to sustain high levels of em- 
ployment. The avenue to a rising standard of living is 
the reduction of unit production costs. In the cost equa- 
tion, the facts as to wage rates, material and freight costs 
and taxes are too well known to need comment here. 
The one factor in the cost equation that affords the 
greatest latitude and opportunity for cost savings lies in 
improvements in manufacturing methods and production 
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facilities—largely machine tools—employed by industry, 

Over 90 per cent of all machine tools in use in the 
United States today, whether built before or during the 
war, are essentially of prewar design, construction and 
mechanism. These machines are definitely less produc- 
tive than the newer types and models recently brought 
out by machine tool builders. Even if this differential in 
productivity is taken as low as one-fourth and the na- 
tion’s prewar type machine tools are assumed to be 
operated only 1,600 hours per year, then the present 
excess cost of production over what could be attained on 
new type machines would amount to more than $500,- 
000,000 annually. 

Here we see the outline of the new goals in machine 
tool engineering. With the pressure of necessity for low- 
er unit costs of products people need, the machine tool 


Precision is designed into a modern machine tool. 
New principles of work support and rotation and 
wheel infeed enables this Micro-Centric grinder to 
hold work roundness well under 0.000025 in. Con- 


trols combine both electrical and hydraulic systems. 


Effective combination of elec. 
trical and hydraulic controls is 
found in this special cooling-fin 
miller for forged aircraft cylin- 
der heads. All machine fune- 
tions are automatic. Tracer 
control is hydraulic, but to bring 
cutters to and from work, shift 
them from slot to slot and hold 
circuits while backing away, to 
time the hydraulic functions, 
and to protect the cutters from 
breakage require some fifty con- 
trol relays, three time-delay re- 
lays, many limit switchs and 
solenoid valves. Electrical panel 
at right is at back of machine. 
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builder has a sharply focused objective. His role in 
helping to cut manufacturing costs is clear. 

While substantial cost savings through use of modern 
design machine tools can usually be made on products as 
now manufactured, even more substantial savings are 
likely to result by starting with a basic redesign of the 
product or part so as to fully realize all the cost reducing 
possibilities in the newest machine tools. 

Basically, a machine tool company sells a service to its 
customers, namely, equipment and methods to machine 
parts accurately and at lowest cost. Hence, the overall 
engineering objective is not to meet competitive ma- 
chines, feature for feature, but to help the customer turn 
out the product faster, more accurately 
and at a lower cost. The goal of 
machine tool builders should 
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FREDERICK V. GEIER 


President 
The Cincinnati Milling Machine Co. 


satures, automatic controls and work-holding devices the de 





be creative selling. In the final analysis, this may lead 
to entirely new types of machines. 

Basic structures and types of machine tools had been 
developed 100 years ago but did not then include the 
turret lathe, the universal milling machine, the universal 
grinder, the automatic gear cutter and the universal tool 
and cutter grinder, which came between 1850 and 1900. 
As late as 1915, it was predicted that the general types of 
machine tools were firmly established, and new or star- 
tling inventions and revolutionary changes seemed un- 
likely. Yet, from the city of Cincinnati alone, there has 
since come the invention or basic development of such 
important machines as the automatic crankshaft lathe, 
the steel press brake, the centerless grinder, the sur- 
face broaching machine, the high speed planer, the 
tracer controlled hydraulic profiler and die sinker, 
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high duty radial drill and other more highly specialized 
machines. It would be foolish now to say that develop- 
ment was at an end or that machine tool designers will 
not think up new and better ways of serving the product 
manufacturer. 

Needs now are for machines which will save the user 
money. All through American industry new techniques 
and new model machines are available today that will 
accomplish this result. Let me cite examples both in- 
side and outside our own company. From a user’s own 
records, three postwar design lathes are turning drive 
pinions at a combined annual saving of $17,000, an 
amount that amortizes the new investment in just 30% 
months. In another case, three new type turret lathes 
replaced six old machines and paid for themselves in 
18 months. 

A new type of grinder used on ball bearing races out- 
produces two prewar machines, cuts cost per piece 75 
per cent, and at the same time cuts tolerances for size, 
roundness and squareness to one-fifth, one-quarter and 
one-eighth, respectively, of what they were. Previous 
machine investment was $21,000; new investment is 
$12,000. Direct annual labor savings alone are 25 per 
cent of the investment. 

A postwar design milling machine has cut the time of 
a difficult turbine blade operation from 8 hours to 25 
minutes. In another plant a group of 15 new machine 
tools replaced 24 old ones. The entire investment cost 
of $302,000 was recovered in the first 24 months of 
operation. 

The advantages and savings possible with postwar de- 
sign general purpose machine tools are less spectacular 
than those cited above on production jobs, but they are 
none the less real. Many of the design advances in such 


Welded steel construction en- 
ables pleasing contours to be 
achieved on a_ custom-built 
special machine. Feed screw 
of this automatic mutiple-slot 
miller is driven by a 60 in.-lb 
torque motor. Accurate spac- 
ing is obtained by reversing 
motor against pawl lock on 
index plate on end of screw. 


Small size is no deterrent to 
automaticity. Complete elec. 
tric cycle control is obtained 
through limit switches on this 
rotary cam miller, which js 
provided with three motors— 
for spindle, feed and coolant 
pump drives. Magnetic 
clutches and brake provide 
for automatic feed reversal, 





equipment are in ease of attaining close limits, conven- 
iences of operation, ability to eliminate costly hand- 
work, and heavier and smoother cutting, as well as faster 
operation. A new type small milling machine cuts ma- 
chining time 35 to 40 per cent. A new precision drilling 
machine cuts time in half on many jobs. Postwar knee 
type millers cut time from 10 to 50 per cent on small 
production lots. 

Let me cite one more case, that of a new type surface 
hardening machine which fits right in the production 
line, permits accurate control of case depth, controls 
temperature within plus or minus 5 degrees and usually 
saves its cost in less than 12 months. 

In general, production cost is saved not only through 
more pieces per hour, but through closer tolerances, 
closer duplication, finer surface finish, simplifying work 
of operator, combining operations, handling workpieces 
mechanically, automatic size control, automatic counting 
and control of operation sequences and automatic trac- 
ing and copying. Better performance and greater relia- 
bility also result in a net saving to the user. Modern 
design makes precision of output inherent in the ma- 
chine. It minimizes the human element and makes ac- 
curacy independent of operator skill. In many machines 
today the operator only initiates the work cycle and 
gages an occasional piece to check for effects of tool 
wear. Initial size control is in the hands of the setup 
man. 

Other design factors contributing to inherent ac- 
curacy are greater stiffness of structure and the minimiz- 
ing and neutralizing of vibration through application 
of automatic balancing techniques to rotating machine 
elements. A long term goal is operation at lower work 
temperatures. The ideal would be to machine work at 
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room temperature. Company research engineers have 

played an important part in the analysis of such prob- 
lems. It was their long-time study of the physics and 
chemistry of metal cutting which led our company into 
coolant research and the development of a water-soluble 
cutting compound. Use of higher cutting speeds in gen- 
eral produces lighter tool loads, with the heat going into 

the chips rather than the workpiece. Use of cyclical con- 

. trols enables the machine to go through a fixed series 

| of operations, and this duplication of sequence of metal 

removal tends to produce greater uniformity and ac- 
curacy in the work turned out. 

To achieve all these desirable design features calls into 
play practically every known element of machine design 
and associated methods of applying power. All kinds of 

: mechanical motions are employed, making use of either 
| hydraulic, pneumatic or electrical power. The Cincin- 
nati Milling Machine Co. is not committed to any one 
system, but it is evident that the basic element that 
started this trend some forty years ago was the adoption 
of individual motor drive. No machines are built today 
to be belted to a lineshaft. 

Some machines have as many as ten motors, and three 
motors is the average number used. While many oper- 
ations on machines are performed hydraulically, the pri- 
: mary source of energy is an electric motor. Frequently, 
too, it is being found convenient to control and inter- 


Extreme accuracy in production of form tools and gages 
is obtained with this profile grinder with optical projec- 
tion system. Separate motors drive grinding wheel and 
hydraulic pump for wheel traverse, also fan for lamp. 
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lock hydraulic functions through solenoid valves and 
relays. 

For example, in a quadruple-head miller for sawing 
cooling fins out of solid forged aluminum aircraft engine 
cylinder heads, a hydraulic tracer and template guides 
the high speed cutters around the odd-shaped head. 
Nevertheless, to alternately bring the cutters into the 
work and retract them, to index the cutters vertically 
from slot to slot, to start and stop rotation of the work- 
holding fixtures and to provide safety features in case 
the motor driven spindles slow down requires solenoid 
valves and a battery of some fifty control relays, three 
time-delay relays and three motor starters. Machine 
cycle is automatic except for loading and unloading 
workpieces. 

On a 10-in. universal cylindrical grinder using hy- 
draulic work table reciprocation, five separate motors 
are provided. One drives the hydraulic power pump, 
another the coolant pump, a third the wheel spindle, a 
fourth a high speed internal grinder attachment, and 
the last one the headstock or work drive. The latter is 
a d-c motor operated electronically from thyratron tubes 
to obtain stepless speed variations. Electrically inter- 
locked relays provide simultaneous starting of head- 
stock and coolant. pump motors and initiate wheelhead 
movement toward the work under hydraulic power. 
Thus, electrical controls provide safety to machine and 
operator, as well as saving time in starting up a com- 
plicated unit. 

Use is also made of electronically operated d-c motors 
for variable speed functions for the traverse of travel- 
ing wheelheads on large size roll grinders furnished to 
steel mills. The same type drive is used for the work 
rotating spindle in a new type gas-fired surface harden- 
ing machine. This automatic cycle machine also employs 
electronic timers. Timing of the dwell period at end of 
infeed on a new type high precision grinder likewise is 
effected by a timer of this (grid-leak) type. 

Electric controls enable dual power to be provided on 



























“TO ACHIEVE all these desirable 


design features calls into play practically every 


known element of machine design and associated 
methods of applying power. All kinds of mechanj- 
cal motions are employed, making use of either 
hydraulic, pneumatic or electrical power. The Cin. 
cinnati Milling Machine Co. is not committed to 
any one system, but it is evident that the basic ele. 
ment that started this trend some forty years ago 
was the adoption of individual motor drive. No 


machines are built today to be belted to a lineshaft.” 


—Frederick V. Geier 


heavy duty millers with a speed range of 100:1. Through 
automatic controls, the regular rated horsepower is made 
available for the lower speeds, while the dual or double 
horsepower is delivered for the higher speeds. In these 
machines a single motor handles several functions, i.e., 
End view of Hydromatic milling machine with motor drives the spindle, the feed motions, and the pump for 
compartment door open to show safety door switch at hydraulic gear shifting. 
top right. Electrical control panel has gasketed door, A variety of auxiliary functions in the modern ma- 
and externally operated disconnect switch. Electrical chine tool are controlled electrically, though they might 
features conform to Machine Tool Electrical Standards. be powered hydraulically. These 
include indexing, clamping, pos- 
itioning, counting and sizing con- 
trols. Specialized electric light- 
ing is required on some mach- 
ines. An interesting example is 
the optical projection system for 
a form tool and gage grinding 
machine. 

Our organization is constantly 
alert to the importance of pro- 
ducing cost reducing equipment. 
This implies not only that the 
machine must be designed to do 
the work at less cost, but 
also that no costly features be 
added to the machines simply 
for feature’s sake. The economic 
value of complicated cyclical con- 
trols, for example, must be prov- 
ed. Sometimes actual dollar val- 
ue of the resulting machine may 
seem very high, compared with 
a prewar general purpose mach- 
ine. It should be noted, however, 


Modern type of heavy duty dual 
power dial type milling machine. 
Through automatic controls, the 
regular rated horsepower is de- 
livered for the lower speeds, with 
dual or double power available 
for higher speeds. High speed per- 
mits milling with carbide cutters. 
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Accurate, repetitive 
control of case depth 
is obtained through 
electrical and elec- 
tronic controls on 
this Flamatic harden- 
ing machine. Work 
js spun within oxy- 
acetylene flames by 
electronic variable 
speed drive, while 
multiple thermopile 
checks temperature 
and signals point to 
cut flames and eject 
workpiece into cool- 
ant tank. Quenching 
timed electronically. 


aes 


that many features like automatic loading and other 
work-handling devices replace not only a certain amount 
of operator’s time heretofore spent in manipulation 
of manual controls and in stopping to think what move 
to make next, but also handling work toward and 
away from the machine itself. It is significant that, in 
relation to today’s wage rates in machine tool using 
plants, the new type machine tools are lower in cost 
to the user than they have been in a long time. In many 
cases, on the basis of time saving, it is possible to obtain 
a shorter writeoff period than prewar in spite of higher 
initial dollar costs. 

While emphasis has been placed on functional per- 
formance and cost saving features of the products of 
our company, appearance design factors have not been 
overlooked. Management has always insisted that any 
product that left the factory should reflect the basic 
integrity of the design and of-the company itself. A 
clean cut design may occasionally be unobtainable where 
a special purpose machine involves various auxiliary 
functions but, on the whole, even special purpose units 
generally meet management approval in design and 
appearance standards. Use of welded steel construction 
for machine units has been of considerable help in 
achieving good appearance on machines built one at a 
time. For standard units in the line, standard procedures 
of artist renderings and wood and clay mock ups are 
followed in order to obtain executive approval before 
the final engineering drawings are prepared on the major 
castings. This talent is found within our own engineering 
organization. 

Part of management’s function is to evaluate or dis- 
tinguish customer needs. In doing so, the machine tool 
builder cannot take the position of knowing all the an- 
swers to a production problem, but he is in a position to 
draw upon a wide experience in analyzing the methods 
of machining individual parts. Several alternate pro- 
posals may be made as to how the work might be per- 
formed, each proposal involving a different type of 
approach—a modification of a standard machine, or one 
specially tooled, or an entirely special machine literally 
built around a series of operations on one piece. The 
buyer is then able to work out the economics and make 
a choice in terms of unit cost versus capital investment. 
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We see development of machine tools to meet these 
needs, not as a mere matter of design for the engineering 
department, but as an overall engineering problem in- 
volving the organization generally. The experience and 
viewpoints of research, engineering service, methods, 
production and sales engineering and general execu- 
tives must be brought to bear on the problem, as well 
as those of staff engineers especially qualified to con- 
tribute design ideas. 

Ideas for new developments come from a variety of 
sources, from management, research, engineering, sales 
and the field. The field sales force brings in many cus- 
tomer problems, often with suggested answers. Final 
solutions are more likely to come from the engineering 
department or the engineering service department. Serv- 
ice men often bring in suggestions for design improve- 
ments from an operating or maintenance point of view: 
Executive officers keep abreast of broad industry trends 
and reflect such trends in the development of new prod- 
ucts. In fact, with us the whole company is the engi- 
neering department. With but’ one exception, all the 
officers and operating executives have had engineering 
training. They have all had some shop experience. As 
a result, they are familiar with customer problems first 
hand. Hence, it has been a natural matter for such men 
to think in terms of cost reduction methods—the major 
goal in machine tool engineering. ood 


f Same Cincinnati Milling Machine Co. was organized in 

1884 as a manufacturer of milling machines. It now 
produces over 300 sizes and styles of machines in 34 dif- 
ferent basic design types. Major lines consist of milling 
machines, grinders, cutter sharpening machines, surface 
broaching machines, and an automatic hardening machine. 


Range of work handled by these machines varies from sur- 
gical sutures 0.004 in. in diameter to steel mill rolls 5 ft 
in diameter; from a % in. sewing machine paft to locomotive 
frames 47 ft in length. Driving power varies from a 14-hp 
motor for a tool grinder to eight 30-hp motors on an auto- 
motive cylinder block broaching machine, 
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Universal Harness Tester 


Testing set-up for the assembly of wiring har- 
nesses for Martin aircraft retains mass pro- 
duction economy in the inspection of low 
quantity diversified production. 


FRITZ ALBRECHT 
Supervisor, Manufacturing Research and Development 
The Glenn L. Martin Company 


ETERMINATION ot correct hook-up and elec- 
trical integrity or any eiectrical wiring assembly 
involves checking of continuity, current capacity, re- 
sistance and wire termination. In most instances each 
of the four factors is determined in independent oper- 
ations, a procedure which is permissible in mass pro- 
duction, but expensive in low quantity diversified 
production. Under high production conditions it is also 
feasible to build test equipment for individual assem- 
blies, but where small quantities of widely differing 
assemblies are involved quality control with economy 
requires a new approach. 
Such an aim involves coordination of tooling, pro- 
duction and testing, and harness must be designed and 


Fig. 1—Both ends of each wire in the harness assembled 
on the easel are brought to terminals built into the board. 
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assembled to fit into this plan. In addition, test equip- 
ment must be sufficiently flexible to accommodate a 
wide range of output without becoming complex. The 
following methods successfully embody these aims, and 
while developed originally for aircraft wiring assem- 
blies, may be applied with equal effectiveness on har- 
ness for many other products. 

First step is to break down the entire airplane wiring 
into wire assemblies on the basis of the system (pilots 
control pedestal, radio compass, etc.) to which they 
belong. From the first development assembly a “harness 
board” is constructed, as shown in Fig. 1. On it are 
three types of information: First, the references to 
engineering drawings, airplane number and _ similar 
data. Secondly, an enumeration of all the wires by 
size, type and identification number in the locations 
to be occupied by these wires. Thirdly, markings giving 
the bundling, beginning and ending of each wire and 
type of termination, whether lug, plug, or just “pig- 
tail,’ and detail data on termination devices. These 
markings, as shown in Fig. 1, are provided by essen- 
tially three types of holding devices: For lug termi- 
nated wires, a hook or post; for plain wires, a spring; 
for plugs or receptacles, a mating receptacle or plug. 

All hooks, springs and plugs are permanently wired 
to two 50-prong plugs, making each end of each con- 
ductor externally accessible. The 50-prong plugs are 
standard radio hardware items and are standardized 
on all boards. Where more than 50 terminations have 
to be handled, additional plugs are used. This now 
furnishes the means to build a standard tester termi- 


ee Ae _ 
wf Pak. ae 


Fig. 2—Terminals to which harness wires are attached 
are wired to 50-prong plugs from which connections are 
made to the standard tester. By following a prepared test 
procedure, each wire can be individually checked. 
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Fig. 3—Front panel of tester opened shows the relays, 
which switch all test circuits, and the power supply 
for continuity, voltage and operating tests. 


nation to suit all the plant’s harness boards, and thereby 
the plant’s entire electrical wiring output. 

There is, however, one exception. The radio and 
radar wire, coaxial cable and plug assemblies are tested 
on a separate high-voltage tester. Inclusion of voltages 
above 1000 volts required for these few leads into the 
standard tester would have increased the cost enor- 
mously. 

The production worker is issued material, order and 
harness board simultaneously, and is provided with 
regular tools and a standard easel fitting all harness 
boards. To check work during progress of the assem- 
bly, the testing unit shown in Fig. 2 can be used to 
check out a partially finished assembly or just a single 
wire as easily as the entire assembly. Upon completion 
of the work, the tester is, however, operated by an 
inspector. 

In order to operate the tester efficiently, a simple 
test procedure is prepared for each assembly by the 
tooling department where it was developed from the 
engineering print. These instructions eliminate time- 
consuming repetitive tracing of circuits from the blue- 
print and decrease the skill and knowledge required 
by the inspector. The instructions tell what tester 
manipulations to perform and what results to expect in 
the way of meter or pilot light indications. 

Considering the various tests which the tester has to 
perform, there was no way of simplifying its circuits 
as such, or avoiding a complex of relays, switches and 
terminals shown in Fig. 3. However, this complexity 
was incurred to simplify testing operations where the 
machine rather than the operator does the work more 
accurately and at lower cost. To further reduce the 
cost of testing, continuity and high voltage tests are 
made in a single operation cutting the time in half. 
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Universal Harness Tester 
New Coil for Fahy Permeameter 
Uses for Conducting Rubber 
Self-Locking Connectors 
Celsius vs Centigrade 
Floating Motors 
Current-Limiting Fuze 
Motorized Carpet Sweeper 
Servo Amplifier 
Magnesium Hair Dryer Fan 
Optical Interference Films 
Air-Electric Press Control 
Steel Alloy for Sub-Zero Service 


Also other new ideas and 
developments of interest. 


The circuit accomplishing the double check is shown 
in Fig. 4, where wire 1 is being tested for continuity 
by low-current relay CR1 and high-current relay CR2, 
both lighting green pilots. Simultaneously, insulation 
resistance is indicated by ohmeter AMI] in terms of 


CRI adjusted to 
close on 0. amp 
CR2 adjusted to 
close on 5.0 amps 


Assembly on harness 
board under test 


Fig. 4—Basic test circuits which light signal lamps in- 
dicating results of continuity and insulation resistance 
tests made simultaneously. 
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current passed through the insulation of wire / against 
all other wires in the assembly. 

Basic circuit of Fig. 4 need merely be repeated to 
the extent of wires to be tested in order to make it 
workable for common wire harnesses. When a wire 
run between the two test ends includes such devices as 
relays, condensers, switches and motors the basic circuit 
must be modified as shown in Fig. 5. For example, wire 
3 must not only be tested for continuity and insulation 
resistance, but must also be energized so that continuity 
of wire 4 (broken by the solenoid switch normally- 
open contacts) can be tested. This is performed by 
switching the power source to the solenoid by means of 
the bus switch. 

To test a solenoid under minimum operating voltage, 
the power source is made variable. An operating test 
is then performed by switching to 4 for continuity, 
switching 3 to the power bus and setting the voltage 
to the specified minimum. Wire 4 will indicate initially 
“open,” but on energization of 3 will “close.” Similar 
procedure is applicable to motors carrying limit 
switches in associated circuits, lights, time-delay relays 
and other devices. : 

As the continuity and high voltage checks are made 
simultaneously, and as low voltage noise filter con- 
densers are often incorporated in the assemblies, an 
entire set of isolation switches is incorporated so that 
high voltage could be removed from any one circuit. 
The inclusion of a low voltage test circuit was not 
thought warranted. By means of a set of jacks, each 
circuit can be made accessible to the condenser checker 
if it is felt necessary. 

Simple type ohmeter shown in Fig. 5 was decided 
upon after considerable experimentation with electronic 
a-c wattmeters and similarly intricate devices. Under 
production conditions, their stability is poor and no 
means could be found to assure that under unstable 
conditions the resultant indication would be a “safe” 
one. In this instance, a simpler device with built-in 
calibration is more economical than the design and 
maintenance of an intricate system that might give a 
closer approach to a theoretical perfection. 

Performance of the tester is such that it compares 
favorably with specialized single purpose instruments 
as far as time consumption is concerned. In general it 


A WN D 


Nor: 
CRI adjusted tp 
close on 0.) a, 
CR2 adjusted to 
close orr §, Oamps 


Assembly and harness 
board under test 


*1under H.V. tes} 


# 2under H.V test 


*J energized to 
Close #4 


#4 se? for continuity 
test 


High voltage 





Fig. 5—AInstructions prepared for operation of the tester 

for each harness make it possible to perform functional 

tests on motors, solenoids, relays and other components 
wired into the harness. 


saves 90 per cent over manual checking of continuity 
and resistance which would not include operational and 
high voltage checks. The savings realized are not alone 
a function of checking instrument design, but include 
the contribution made to checking efficiency by the 
set-up as a whole. One of the more important values 
is the greater assurance of quality as a result of meth- 
odical procedure, conformance to the test write-up and 
the functional checking of a cooperating component. 
By integration of tooling, manufacture and testing, a 
product is produced to higher quality standards with 
substantial cost savings. oo0 


New Coil for Fahy Permeameter 


Air flux correction errors in magnetic testing 
are eliminated by using either a modified sec- 
ondary coil form or an external air inductor. 


J. H. CHAPMAN 
Magnetics Section, Materials Engineering Department 
Westinghouse Electric Corporation 
HEN used with the Fahy permeameter, either of 
the two methods to be described will shorten the 
testing time and tend to eliminate possible sources of 
error associated with the calculation of air flux correc- 
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tions for relative cross-sectional area of the “B” coil 
and sample of magnetic material. Both of the methods 
should be well received by those who do much magnetic 
testing on a routine basis. Intrinsic or true induction 
measurements that cannot be obtained simply in the 
regular way may be obtained directly with either of the 
two methods. 

It is standard practice to employ the large B coil re- 
ceived with the Fahy instrument. This coil is usually 
% x 2% in. in section and its corresponding area is 2.19 
sq in. The normal sample size of electric steel used in 
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NEW ALTITUDE RECORDS 
in assembly and sales... 
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--- both are “jet-assisted”’ by 
AMERICAN PHILLIPS SCREWS 


pA tkeee Sayings zoom skyward when American Phillips 


Screws take over the cost-controls in any assembly operation. Time-savings alone climb as 
high as 50% ... over old-fashioned, slowpoke, fumble-and-fume slotted screws! Mean- 
while spoilage and rejects ... yes, and lost-time accidents, too... are grounded once 
and for all. 


Ait eae Next time you board a commercial airliner...or any 


plane, for that matter... look around you and see what the aviation industry thinks of 
American Phillips Screws. They use almost nothing else but! And aside from the assembly 
ip OUT savings and the vibration-proof fastenings, there’s another customer-consideration in 
DRIVER R CANT there, also ... because there’s never a burr on a Phillips head to snag clothes or scratch 
4-WINGED murs T TAPERED sacs hands. Buyers of everything from airplanes to zithers, what’s more, are coming to rec- 
OF ognize and look for the American Phillips crossed recess as a sure surface index of inbuilt 
quality in any product. Does yours have this sales advantage? Just write: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago 11: $89 E. Illinois St. Norristown, Pa. Detroit 2: $02 Stephenson Bldg. 


A AMERICAN {[i‘7 
A PHILLIPS Seuomes = 







Monel, Everdur (sili- 
con bronze) 
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NOTE: Moke Right ond Left 
Hond Brocket '4¢" Bross. 


A=1.250" 
8:.375" 


routine acceptance testing has a cross-sectional area of 
about 0.20 sq in. (see ASTM A34-48). When tests are 
made for ordinary electrical steel strip at 16 kilogausses, 
the magnetizing force is of the order of 50 oersteds. Air 
flux correction is usually calculated by the following 
ASTM practice: 


area coil — area iron 
correction —= —————————_- *X H 
area iron 


Taking the abové dimensions and a 16 kilogauss test, 
the following correction is obtained: 


2.19 - 0.2 
——) 50 = 497.5 gausses 
0.2 


This is conservative for the sample size can be less 
than 0.2 sq in., and for higher inductions the magnetiz- 
ing forces are much greater than 50 oersteds; conse- 
quently the air flux correction becomes important. 

Method I. To eliminate the time and bother of cal- 
culating air flux corrections, a specially wound coil was 
prepared to use in place of the regular B coil. It consists 
of three windings on a slit brass tube (see Fig. 1). 

In the schematic wiring diagram, Fig. 2, A, B, and C 
represent the three windings. Windings B and C are 
connected in series opposition, giving a measure of the 


A. B C 


Galvanometer 





Fig. 2—Circuit diagram for Method I described in text. 
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a 025" or .032" Brass 
Solder Tube into Coller 





Drill and Tap: Alt~__ 


Holes 6-32 a: 


me 


NOTE: When Moking Tube, Use Form 
That Will Give Sharp internal 
Corners. Radius Not More Than 
%go Desired. 


Fig. 1—Modification 
of the “B”’ coil used 
with the Fahy per- 
meameter for check- 
ing magnetic prop- 
erties. 


field strength in the zone between them. The effective 
area-turns of this combination can be made equal to 
the area-turns of coil A by means of resistance R, and 
R»z connected in the same manner as that used for the 
comparison of mutual inductances. Preliminary adjust- 
ment is made by setting R, and Re so that 


Ry (AN )a 


Ry + Re (AN ) zc 


where AN, 
AN zo 


The resistance of the leads and winding are included 
in Rg. This method is not original. See Research Paper 
RP-1354 by Sanford and Bennett, United States Bureau 
of Standards, 

Tests were made to determine the accuracy of this 


= area-turns of winding A. 
= area-turns of zone B and C. 





With an overall height of only 4 in. this tiny centrifugal 
pump delivers 7 gpm free flow, or pumps against a head 
of 27 in. of water. Shaded pole motor rated at 0.001 hp. 
Made by Production Specialties, Inc., New Haven, Conn. 
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Low Pied CONTROLS Getter -Facter! 


Today’s instruments, appliances and machines start—stop—see—hear—measure 
—count—time—record—talk—fly with controls by Guardian. Designers who pre- 
viously planned with “specials” have discovered Guardian standard controls, 
as is, or with slight modifications are low in Price—fast on Delivery—high in 
Quality. Let us prove Guardian speed and flexibility can simplify your designs 


. .. speed production . . . effect substantial savings. 


RELAYS—STEPPING SWITCHES — CONTACTORS —SWITCHES —SOLENOIDS —COMPLETE CONTROL ASSEMBLIES 





Series R Stepper 


Three basic types of A.C. 
and D.C. operation: con- 
tinuous rotation, add and 
subtract, electrical reset. 
First two types have 40 
active positions, electri- 
cal reset has 36 contacts. 
All three types follow 10 
pulses per second with- 
in rated voltage range 


Series 595 D.C. Relay 


Midget telephone type 
onusval for amount of 
power provided. Size 
only 1 7/16” x 1 3/8” 
x 1”. Three outstanding 
features — frictionless 
pivot — proper copper- 
iron balance—capacity 
to carry up to 8 single 
pole, single throw 
contact combinations. 


Series 600 Relay 


Small, compact, low- 
cost. Size: 2 1/8” x 
11/2" x 1 :1/8". 
Contact combina- 
tions up to 4 P.D.T. 
Power consumption, 
6 V.A. Max. cap., 8 
amps, 3 v. to 230 v. 
A.C., or 3 v. to 110 
v. D.C. Coil and 
contact assemblies 
interchangeable. 


Series 100 A.C. Relay 


Used successfully in 
automatic home 
washing machines. 
It is incorporated in 
many new house- 
hold appliances now 
on drafting boards. 


Series 220 A.C. Relay 


Capable of breaking 
currents up to 

at 230 v., 60 c., A.C., 
non-inductive load. 
Bakelite contact block 
tests 1500 v. break- 
down to ground. 
5/16" dual contacts 
minimize arcing. 


Write — Submit your specifications for cost-free recommendations. Send bleeprint or drawing today! 


GUARDIAN \G) ELECTRIC 


1627-L W. WALNUT STREET CHICAGO 12, ILLINOIS 
A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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new coil. Two samples of low-carbon steel bar stock 
were tested and a comparison with the regular coil was 
made, with results shown in the table in Fig. 3. Tests 
were made with low- and high-silicon steel strips using 
both coils in the comparison with similarly close corre- 
spondence. 

Method IT. Another method used quite extensively to 
compensate for air flux in magnetic testing is the air 
inductor method, such as is employed in the optional 
25-cm Epstein test (see ASTM A34-48). It was sug- 
gested that this method be tried with the Fahy per- 
meameter even though it was suspected that the mag- 
netomotive force, as measured by the secondary coil, 
might not be a linear function of the magnetizing cur- 
rent. However, when some data obtained quite some 
time ago were plotted, the points fell nearly on a straight 
line, indicating that the relationship between the mag- 
netizing current and the magnetizing force across the 
poles is perhaps not so far from linear as first was sur- 
mised. 

An external mutual inductor was placed in the cir- 
cuit with its primary in series with the Fahy primary 
and with the mutual secondary in series opposition with 
the instrument secondary. Since a variable mutual in- 
ductor was employed, it was set to balance out the air 
flux for a high value of magnetizing force. Throughout 
a range of values from about 1 to 200 oersteds, it was 
found that the mutual inductor, as set for the high 
values, compensated satisfactorily for the entire range. 

Comparison between the results using the new and 
the regular secondary measuring coils justifies stating 
that very close agreement exists between them. The 
test values using the new coil are intrinsic because com- 
plete air flux correction is made, i.e., when no sample 
is in the permeameter there is no indication of any 
flux change when a large magnetizing force is reversed 
in the yoke. It is quite possible to make true indication 
measurements instead of intrinsic measurements by 
making only slight changes in either method. 

A typical procedure for making a test at a given in- 
duction is as follows: A chart is employed showing the 
millihenry setting versus sample weight for any par- 
ticular induction desired. The ballistic galvanometer is 
next calibrated and then the magnetizing current is in- 
creased with frequent reversals until the proper balance 
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Magnetizing Force (H),, Oersteds 


Fig. 3—Comparison of magnetization data for low-carbon 
steel sample using regular “B”’ coil and new measuring 
coil illustrated in Fig. 1. 


is obtained. The sample is now at the desired induction. 
The galvanometer is next connected into the H measur- 
ing coil circuit and upon reversing the current a de- 
flection is obtained which is proportional to the mag- 
netizing force in oersteds. When obtaining data for a 
BH curve, it becomes easy to obtain induction values 
directly from the galvanometer deflections after once 


calibrating and no recourse to calculation is necessary. 
LS ts 


Semi-Conducting Rubber in Cable Design 


While semi-conducting rubber has been used ex- 
tensively in the design and manufacture of high voltage 
power cable, the principles involved and the techniques 
developed should find wider application in other than 
power cable. During the war and to the present time, 
all radar pulse cables have been shielded with semi- 
conducting rubber.* Considerable work has been done 
in shielding ignition wire and so-called “noise free” 
microphone cables have been developed in which spuri- 





*“Conductive Rubber as a Component,” B. W. Bender and J. F. 
Schreiber, Erecrricat Manuracturinc, August 1949, p. 96. 


ous disturbances due to mechanical impact of insulated 
cable are practically eliminated. 

For example, a newly created semi-conductive coat- 
ing is suitable for application to polyethylene, suggest- 
ing that there are possibilities for a polyethylene tubing 
coated inside and out to serve with or without metallic 
conductors in coaxial circuits. Also, new semi-con- 
ductive inks offer opportunities in printed circuits. 

Conductive rubber is already being used as a shield 
in power cable in place of metallic shielding. Because 
of the lack of flexibility in metallic shielding, conditions 
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DIRECT FACTORY ENGINEERING 
SERVICE — Extensive motor 
technology, accumulated 
through years of Fractional H.P. 
Motor engineering and manu- 
facture brought to your own 
plant by our experienced, fac- 
tory-trained engineers. 


FASCO QUALITY — Adds an extra 
measure of value to your prod- 
uct. Every step in the manufac- 
ture of FASCO Motors . . . from 
raw stock to final test . . . is 
under rigid uniform control of 
the most precise instruments 
RIGHT PRICE — To allow widest and methods. 
margin in pricing for competitive 
selling... FASCO “Custom En- 
gineering Service” utilizes the 
economy of a basically standard 
production line motor . . . custom 
engineers it to fit your special 
needs. 


DEPENDABLE MANUFACTURER 
—Not a giant plant, nor a small 
one. But a medium-size (250,000 
sq. ft.—1,000 employees) well. 
established reputable manufac- 
turer you can depend on for 
‘delivery as well as for quality of 
EFFICIENT PERFORMANCE — So product, 
important to the success of your 
product ... proved by FASCO’S 
continuing success and growth 
- +. attained by building the 
maximum in quiet, economical, 
trouble-free operation into 
motors for many thousands of 
products that have served users 
with full satisfaction. 


WRITE on your company letterhead for complete information 
on FASCO “Custom Engineering Service,” and catalog. 
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Fasco INDUSTRIES, INC. FRACTIONAL H. P. (SHADED POLE 1/500 to 1/8 | 
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arise from bending fatigue, and expansion caused by 
heat that cause the insulation to break away from the 
electrodes and form air gaps. Arcing occurs in these 
air gaps forming ozone and corona which deteriorates 
the insulation. Design of a properly shielded cable, 
therefore, should include a way to eliminate the gaps 
and air spaces which cause this spark discharge. Semi- 
conducting rubber as a result of its intimate contact 
with one or both surfaces of the insulation and its 
electrical properties, precludes ionization at the insula- 
tion surface and renders internal ionization less harmful 
due to the surge and corona suppressor action of the 
shielding. It is permanent—not affected by water and 
the like. It allows potential savings due to a reduction 
in insulation thickness and the elimination of more ex- 
pensive shields and jackets. Shielding layer may be 
formed of extruded rubber or resins, may be made 





AND TRANSITIENTS 


into tapes—coated fabrics, resin paper or felted fibers 
and braids. 

Typical physical and electrical test data for rubber 
sheathed cable designed for 5000 volt service (X-ray) 
made by American Steel and Wire Company js pi 
follows: It consists of a No. 1/0 AWG stranded 
copper conductor covered with three layers of a rubber 
compound—first, a %¢4 in. wall of conducting rubber: 
second, a 1%, in. wall of rubber insulating compound: 
third, a rubber-filled tape; and overall a %, in. sheath 
of conducting rubber. At a test potential of 120 volts 
per mil, no ionization is apparent. However, a slight 
increase of power factor is present over the voltage 
range. Results are the same under water. In a set of 
samples tested at progressively higher voltages (in- 
crements of 2 kv at 24 hr intervals) failure occurred 
8 hr after application of 26,800 volts. Ooo 


Self-Locking Plug-In Connectors 


LUG-IN contact that locks upon insertion into a 

receptacle has an internal positive locking mech- 
anism with extremely low and constant contact re- 
sistance. Locking is achieved by interaction of the con- 
tacts in plug and outlet as shown by Fig. 1, which for 
clarity, illustrates a mechanical connector. The clamp- 
ing head (Fig. 1A) enters the socket hole and the lock- 
ing stud is pressed upward. The clamping head is guided 
sideways until the locking stud snaps down into socket 
hole (Fig. 1B). Members inserted into the socket hole 
are now larger than the socket hole and therefore locked. 
Locking strength is completely independent of spring 
tension. Connection is broken by lifting the release 





Fig. 2 (Left).—Incorporated into this test lead is the 
Interlock connector. The test probe can also be used as a 
jack plug in conjunction with the terminal shown. To 
remove, pull at the lower sleeve. All rubber, this field 
wire connector (right) is waterproof. Locking on inser- 
tion, a certain trick is required for opening which prevents 
uninstructed personnel from interfering. Equipped with 


nonsoldering terminals, the rubber casing supplies the 
spring action needed for the locking mechanism. 
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Fig. 1.—A slight push (A) locks these connectors securely, 
The clamping head, once inserted in the socket hole, is 
actually larger (B) than the hole itself. Lifting the re- 
lease sleeve (C) allows the clamping head to pass the 


socket hole with a snap-action. When adapted to elec. 
trical usage (D) contact is made on the edge of the blade 
rather than the side. 


sleeve (Fig. 1C) until the clamping head is free to pass 
through the socket hole. 

A contact blade designed for electrical usage is 
shown in Fig. 1(D). In electrical plugs, the contact sur- 
face is the edge rather than the side of the blade as is 
the case in conventional receptacle plugs. Contact is 
effected by spring-loaded knife edge action that breaks 
the oxide coatings on the contact surfaces and is not sub- 
ject to frictional fatigue and consequent contact resist- 
ance. Spring-loaded plug blade presses against the un- 
derside of the outlet terminal plate. As long as the plug 
locks manually, which it does in excess of 100,000 inser- 
tions, contact quality remains constant. When the plug is 
removed, contact is severed by a spring-loaded snap-ac- 
tion which prevents arcing. Absence of arcing eliminates 
“crackle” and raises the overall efficiency of radio and 
electronic equipment by materially reducing the back- 
ground noise. However, for specific applications, where 
constant resistance is of secondary importance to the 
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(Model 931) PORTABLE TEST INSTRU- 
MENTS combine dependability, rug- 

ness, compactness and readability. 
Exceptional shielding. Available in DC 
instruments; and companion instru- 
ments for AC, and as DC and single- 
phase AC wattmeters. 


INSTRUMENTS 


Dp SIMPLIFY 
oO SPEED AN 
TLECTRONIC PRODUCTION 


AND MAINTENANCE 


SENSITIVE RELAYS a line of sensitive 
relays including the Model 705 which 
provides positive control at levels as 
low as 42 microampere. Non-chatter- 
ing magnetic contacts handle up to 
10 watts at 120 volts. 
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(Model 785) INDUSTRIAL CIRCUIT (Model 779, Type 1) SUPER-SENSITIVE 

























TESTER a versatile, portable tester for 
laboratory or maintenance needs, 
where an ultra-sensitive instrument is 
required. Provides 27 AC and DC volt- 
age, AC and DC current, and resistance 
ranges. (DC sensitivity 20,000 ohms 
per volt.) 


ANALYZER small, light, compact, 26 
range Volt-Ohm-Milliammeter with 5 
DC voltage ranges, sensitivity of 1000 
or 20,000 ohms per volt. AC tempera- 
ture compensated. Self-contained 
power supply. Ideal for many produc- 
tion and test requirements. 
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(Model 622) ULTRA-SENSITIVE INSTRU- 
MENTS portable DC and AC Thermo 
instruments for precision measurement 
of potentials and minute currents in- 
volving electronics, thermo-couples or 
laboratory research. 





(Model 798) MULTI-PURPOSE TUBE- 
CHECKER offering provision for testing 
Receiving Tubes — Voltage Regulator 
Tubes—Light Duty Thyratron Tubes such 
as 2A4—6D4—884—885—2051. Scale is 
calibrated “Good-Bad” as well as in 
mutual conductance range. 


PANEL and SWITCHBOARD INSTRU- 
MENTS a complete line of instruments 
in all types, sizes and ranges required 
for switchboard and panel needs . . . 
including DC, AC power frequencies 
and radio frequency, rectifier types 
and D.B. meters. 


(Model 697) VOLT-OHM MILLIAM- 
METER one of a line of pocket-size 
meters, Model 697 combines a selec- 
tion of AC and DC voltage, DC current, 
and resistance ranges. Ideal for main- 
tenance testing and many inspection 
requirements. 





(Model 769) ELECTRONIC ANALYZER 
incorporating a conventional Volt- 
Ohm-Milliammeter with self-contained 
power source—a high-impedance elec- 
tronic Volt-Ohmmeter using 115 volt, 
60 cycle power—a stable, probe-type, 
Vacuum Tube Voltmeter, for use to 300 
megacycles. 
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locking feature, frictional contact can be added. 
Manufactured by the Interlock Corporation, 1060 
Broad St., Newark, N. J. (sole licensee of the Modrey 
System), the Interlock design may be incorporated into 
any commercial size connector or coupling, enabling 
the connection to withstand a considerable pull, vibration 
and shock. Instrument plug, panel mounting and probe 
plug, shown at left in Fig. 2, are typical applications. 
A unique feature is that the probe plug may be inserted 





Fig. 3.—A pull of approximately 80 Ib will not unlock this 

miniature connector (above) shown compared to size of 

book of matches. Locks and unlocks by gripping housing. 

Receptacle plug (below) is all rubber and waterproof. 

Notice the locking studs on top of the prongs. Removed 

by pulling bottom rim. The rubber housing replaces the 
spring in these Interlock plugs. 


into any % in. diam hole making it especially useful for 
ground connections on equipment as it leaves both 
hands free. 

Field wire connectors—Fig. 2 (right), miniature con- 
nectors and waterproof plugs—Fig. 3, jack plugs, stand- 
ard duplex receptacles, multiprong plugs and heavy- 
duty plugs are some of the many electrical applications 
of this shakeproof contact. Many of the connectors have 
special quick-wiring terminals using the back pressure 
of the spring thereby eliminating soldering. O00 


Celsius vs Centigrade 


The Ninth General Conference on Weights and 
' Measures, held in October 1948, adopted the name 
“Celsius” for the scale of temperature which has more 
commonly been called “Centigrade.” As pointed out by 
the National Bureau of Standards, this action had not 
been proposed in advance of the Conference, and arose 
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from a question regarding preferred usage in French = 
the sole official language of the Conference. The decision 
therefore may be considered as applying strictly only to. 
that language. In the interest of eventual uniformity of 
practice the use of “Celsius” appears desirable, but it jg: 
not practicable to impose this term on those who prefer § i 
“Centigrade.” FF 

In preparation for the General Conference the Na 
tional Bureau of Standards submitted a revised text” 
defining the International Temperature Scale to super- 4 
sede that adopted in 1927. The proposed text was iam: 
drafted in English and, in accordance with common” 
English practice as well as the official French text adopt. 7 
ed in 1927, it used the name “Centigrade.” This name was — 
carried over into the French translation prepared for 
consideration by the Advisory Committee on Thermom- 
etry in May, 1948. However, in the printed report of 
that meeting, the term “Centrigrade” had, in most cases, 
been changed to “Centésimale,” the term that is used 
in the French law governing weights and measures, 
When asked to choose between the two the International 
Committee on Weights and Measures and the General 
Conference voted to substitute “Celsius.” 

With regard to the merits of the decision it may be 
remarked that Celsius (abbreviated C) is analogous to 
the names Kelvin, Fahrenheit, Réaumur and Rankine J 
used for other temperature scales, that it has previously | 
heen used considerably in some countries, and occasion- 7 
ally in America, being included in Webster’s dictionary, 

It might also be argued that ‘‘Centigrade” is logically 
ambiguous, since the absolute Kelvin scale, as well as 
the “Centigrade” scale, has 100 degrees between the ice | 
point and the boiling point of water. On the other hand, J 
the name “Centigrade” is thoroughly established in Eng- 
lish-speaking countries, the need for choosing between) 
that name and “Celsius” arises only in French, and? 
the decision on a term in the official French language™ 
of the Conference may not be considered as controlling ¥ 
the terms to be used in translating into other tongues. | 
oOoO0§ 
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Floating Motors for 
Runout-Table Rollers 


Floating motor in both a-c and d-c types developed | 
for hot-strip mill runout-table rollers has a hollow shaft 
and is mounted by slipping the hollow shaft over the 
roller shaft extension. The motor is held in position by} 
a jack screw, incorporated in the hollow shaft, that en-7 
gages a threaded hole in the roller shaft. There is no 7 
relative motion between the motor and roller shaft since § 
the two are keyed together. The rotor or armature is thus 
supported by the two roll bearings in a cantilever fash- 
ion. The frame, supported through two ball bearings on 
the armature shaft, is prevented from rotating by a lug 
on the motor frame connected to the table support 
through a coil spring and a simple universal joint. 

With this floating drive that needs no alignment, roll- 
ers can warp and tables can become uneven without in- 
terrupting production. Motors and rollers may be te 
moved as units for maintenance purposes. The motor 
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acity 


safeguards AlSiMag quality and 


helps keep deliveries on schedule 


Ss 


Reg. U.S. Pot. Off. 


Side view of one of AlSiMag's tunnel kilns. All kilns, both cir- 
cular and tunnel, are handled from one centralized contro} panel. 


¢ Completely automatic controls hold firing tem- 
peratures within + 2° C. in AlSiMag’s kilns. As an 
extra safeguard, highly trained and skilled kiln 
operators are on duty every minute of the day 

and night. Recording instruments plus operator’s 
hourly checks and records assure that all AlSiMag 
material is accurately fired. 


AMERICAN LAVA CORPORATION 


4é8etwgtu YEAR OF C € 8 A Bet € tA BOERS HEH 
CHATTANOOGA 5, TENNESSEE 
TROPOLITAN AREA: 671 Broad’ St., Nework, N. J., Mitchel 


i 
49 North Broad $t., Stevenson 4-2823 * LOS 
D, 38-B Brattle St., Cambridge, Moss., Kirkland 7-4498 
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ICAGO, 9 South Clinton $#., Central 6-1721 
232 Sovth Hill St., Mutval 9076 
$, 1123 Washington Ave., Garfield 4959 


















DEStGuwn TREND Ss A 





Cross-sectional view of a mounted d-c floating motor, 
showing the hollow shaft, jack screw at left, frame bear- 
ings, roller bearings and roller shaft. 


may be easily removed from the roller shaft by backing 
the jack screw out. A collar on the screw presses against 
a shoulder in the hollow motor shaft and slides the motor 
off, overcoming freezing. 
Manufactured by Reliance Electric & Engineering 
Co., Cleveland 10, Ohio, the motors have normal rat- : 
ings in torque or horsepower, high starting torque for 
rapid starting and stopping, and operate over a 3 to 1 
speed range. Totally enclosed and watertight, both types | A-c motors have pressure cast rotors. Speed variation 





of motors are built with fabricated steel frame, over- for a-c squirrel cage motors is obtained by frequency 
sized bearings, Class B insulation and cast steel brackets. control and voltage variation is employed for d-c speed 
D-c motors have extra heavy brush holders and studs. control. ooo 

























Effectiveness of a hair dryer de- 
pends on a combination of two fac- 
tors: volume of heated air supplied 
and the static pressure. Rapid dry- 
ing requires a high volume of hot 
air while thorough drying requires 
a velocity high enough for full pen- 
etration of the hair. In the new 
hair dryer developed by engineers 
of Helene Curtis Industries, Inc., 
Chicago, air is delivered through 
rubber nozzles that form high ve- 
locity jets, and the fan is designed 
on the venturi principle reducing 
the area of the air path as the 
velocity increases. 

To keep heat requirements to a 
minimum, 90 per cent of the air is 
recirculated. Fresh air is brought 
in through the back of the dryer 
and over the motor to keep the 
motor cool. Heat picked up from 
the motor by the air passing over 
it reduces the load on the heating 
element which is mounted directly 
in front of the fan. To provide the 
desired proportion of fresh and re- 
circulated air the fan is designed 








Hair Dryer Uses Die-east Magnesium Fan 


with two sets of blades. Large 
blades on the front of the fan draw 
air from inside the hood, while a 
ring of slots around the hub draws 
air from over the motor. 

Noise must, of course, be kept to 
a minimum. The motor is rubber 
mounted on a_ center-supported 
shaft with fan on one end and 
motor rotor on the other, overhang- 
ing a two-bearing mounting. To 
further aid in noise reduction, the 
fan is made of magnesium which 
has a high damping capacity.* The 
light weight of magnesium also aids 
in balancing fan weight against 
rotor weight on the center bearing. 
Die casting was used to produce the 
intricate fan shape required, which 
also permitted thinner wall sections 
to further reduce weight, and eli- 
minated machining operations. Fin- 
ish used on the new fan is baked 
Hammerloid with decorative ele- 
ments in chromium plate. O 0 O 
 * See “Magnesium Castings for Cost 


Reduction” ELECTRICAL MANUFAC. 
TURING July 1949, page 98. 
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ASBESTOS-VARNISHED CAMBRIC—Recommended Sizes 18 AWG to 1,000 MCM. 600- 
for conduit, raceway or open wiring in boiler rooms, steel praca oer aaa sale 
mills, power plants, steam tunnels and factories where heat, C. (230° F.) for 600-volt wire; up to 


moisture, corrosive fumes, oil and fire hazards are present. 100°C. (212° F.) for $000-volt wire. 


NEavbeshius 


ALL-ASBESTOS— Recommended for motor connections, Sizes 18 AWG to 1,000 MCM. 300- 


. +e : volt and 600-volt ratings. Maximum 
crane and engine compartment wiring, electric furnace operaciog weepenatatan ta m: 2907 


leads and other open wired, high temperature installations C. (392° E.) for 300-volt wire and 
in dry locations. 125°C. (257° F.) for 600-volt wire. 


. .. MOISTURE . 


Write for your copy of the new catalog ““NEasbestus 
Wire for Hot Spots.” It will give you detailed in- 
formation on sizes, ratings and recommended uses. 


NATIONAL 
ELECTRIC PROOUCTS 
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Lower Cost Sampling 


Modified double sampling plan has been developed 
by J. M. Cameron and W. J. Youden in the Statistical 
Engineering Laboratory of the National Bureau of 
Standards that makes possible a saving in the average 
amount of inspection that may range from 20-40 percent. 
In this new scheme, the regular testing procedure is in- 
terrupted after a predetermined number of units have 
been examined. The material is accepted if the test results 
at the time of interruption fulfill the criteria of a simple 
rule that requires neither computation nor the use of 
tables. If the material does not pass this test, the inspec- 
tion is completed in the usual manner. In either case, 
the inspection procedure itself remains unchanged. 

One common inspection method involves single samp- 
ling : drawing a single sample of a fixed number of units 
at random from the material under test. Acceptance or 
rejection may depend upon whether or not the average 
of the individual test results is greater than a predeter- 
mined limit or upon whether the number of good items 
exceeds a fixed acceptance number. The first method is 
usually referred to as “variables inspection,” the second 
as “attributes inspection.” In either case, only a single 
acceptance number is needed. 

Whether inspection is based on 


‘ 


‘variables” or “at- 


son celebrated a half century of wire works. 


service with the General Electric 


O’ September 2, Charles E. Wil- 


C. E. Wilson — 50 Years with G. E. 


Advanced from office boy through engineer- 
ing and production positions to president. 


tendent of the company’s conduit and 
In 1923 he went to 
Bridgeport, Conn., as managing engi- 


tributes,” a reduction in the average amount of inspec- 
tion can be achieved by interrupting the single sampling 
process at some point before completion and weighing 
the evidence accumulated up to that point. In the cage 
of ordinary double sampling this interruption is made 
at a predetermined point, and if the test results are 
sufficiently one-sided the material is either accepted 
or rejected. If the evidence is indecisive, a fixed number 
of additional units is drawn and the results are combined 
and treated as a single sampling. 

Another inspection scheme in common use is “ge- 
quential sampling.” In sequential sampling the test 
results are accumulated unit by unit until the evidence 
is sufficiently one-sided to justify acceptance or re- 
jection of the lot. A table or graph of acceptance 
and rejection values for sequential sampling is needed 
at each stage of the testing procedure, while ordinary 
double sampling requires acceptance and_ rejection 
values for the first sample, and the acceptance value 
for the combined first and second samples. 

The modified double sampling plan developed at the 
National Bureau of Standards is a substitute for the 
usual single sampling plan that does not alter 


the sampling itself or require additional computation. 


In this new plan the same number of units is drawn 
(Continued on page 238) 












































Company which he now heads. Dur- 
ing these fifty years, electrification of 
American industry, farming and the 
home has taken place ; power, lighting, 
communications, entertainment, indus- 
trial processes, transportation, heating 
and refrigeration have been trans- 
formed, and the average work week 
has been cut from 61 hours to 40 
hours today. 

Energetic, muscular and_ six-feet- 
two, Mr. Wilson was born on the 
lower west side of Manhattan 63 
years ago. At the age of twelve he 
started to work as an office boy with 
the Sprague Electric Company—one 
of the organizations that went to make 
up General Electric Company. He rose 
to assistant factory superintendent and 
later, sales manager. When Sprague’s 
conduit and wire business was trans- 
ferred to General Electric Company 
he became assistant general superin- 


neer in charge of the conduit and wire 
business and later was appointed as 
assistant manager of the Bridgeport 
Works. 

Named assistant to vice president in 
charge of the merchandise department 
in 1928 his efforts were devoted to 
manufacturing problems; later he ad- 
vanced to manager of engineering, 
manufacturing and sales. Elected vice 
president of the newly formed sales 
committee in 1930, he was then as- 
signed to direct all appliance activities 
and in 1937 he became executive vice 
president with responsibilities for all 
departments. Two years later he was 
elected president of the company, suc- 
ceeding Gerard Swope. , 

In 1942, at the request of President 
Roosevelt, Mr. Wilson resigned all 
private business connections to become 
vice chairman of the War Production 
Board and was given full authority 





over all production work; aircraft, 
shipbuilding and munitions programs 
boomed under his direction. After the 
war he was again elected a director 
and president of General Electric on 
September 8, 1944. 

Mr. Wilson holds the Medal of 
Merit for government work, Crozier 
Gold Medal from the American Ord- 
nance Association and holds several 
awards for public service. He is the 
recipient of nine honorary degrees, 
two in engineering. ooo 
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WORKER SATISFACTION SPEEDS ASSEMBLY, 
helps you get True Fastener Economy: The 
















ease and confidence with which men 
handle RB&W MACHINE SCREWS, STOVE 
BOLTS and TAPPING SCREWS are 
due to their reliable accuracy—the 
product of more than a century of 
continuous research and progressive 
development in fastener manufacturing 
... backed by the skill of four generations 


of RB&W men and women. 
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104 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


SS 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 
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THREE-PHASE METALLIC RECTIFIER 


Heavy-current three-phase metallic rectifier utilizing an 
aluminum structure with cooling fins to remove heat rapidly, 
increases output of from 10 to 20 times over the output of 
un-finned selenium rectifiers according to manufacturer. 
Rectifier will withstand up to 50 times rated capacity for 
short periods and has less volume and weight than standard 
cells. Available with a-c blocking voltages up to 40 volts 
rms per cell; maximum efficiency is attained at maximum 
temperature of 75 C—efficiency of 40 volt three-phase 
bridge supplying 10 amp d-c is 85.2 per cent. Powerector 
may be hermetically sealed without derating the current 
capacity; only individual cells are sealed leaving cooling 
fins open. Hermetically sealed units are particularly adapt- 


able to military and plating fields because rectifying ele- 
ments are not affected by high humidity, salt, corrosive 
atmospheres and fungus growth. Standard cell sizes: 2%e, 
3%, 5% in. square and 4% x 5 in. Elements are accessible 
and replaceable in the field. Kotron Rectifier Division of 
the Standard Arcturus Corp., 54 Clark St., Newark 4, N. J. 


MINIATURE CERAMIC CAPACITORS 


Small dime-size disk capacitors consist of a ceramic plate 
with silvered plates fired on both sides of the disk. Leads 
are soldered to the silvering and capacitors are coated with 





a moisture-resistant insulating resin. Capacitors will fit 
across miniature tube sockets and may be used as a by- 
pass in FM, TV, military and industrial electronics. 
Manufactured in ratings ranging from 0.001 to 0.01 
mfd in singles at 500 volt d-c and 2x 0.001 to 2x 0.004 
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N EW Materials, Equipment, 


Electrical and Mechanical Parts, Finishe 





in duals at 500 volts d-c. Similar multisection capacitog 
available with a rectangular plate. This type may com 
bine all the capacitors in one or more stages of. radio cm 
cuits into a single unit for printed circuits. Ratings range 
from 0.001 to 0.005 mfd at 500 volts d-c. Sprague Electra 
Co., North Adams, Mass. 4 











FLYWHEEL LOOM MOTORS 


Line of totally-enclosed flywheel loom motors incorporata 


ing speed and torque characteristics of company’s cast frame: 
loom motors are designed to improve loom operation, re™ 








duce power costs and increase loom speeds. Integrally- 
mounted flywheel reduces the peaks and valleys of speed 
and current; 1200-rpm motors will deliver a performance 
equivalent to 1800 rpm motors, thus permitting changing 
loom speeds in smaller increments and using larger and 
stronger pinions. Furnished in ratings from 34 to 2 hp, 
1800 to 1200 rpm; length is slightly more than conven- 
tional types. Totally enclosed construction; integrally-cast 
rotor fan; and convenient oil fittings for lubrication. Gen- 
eral Electric Co., Apparatus Dept., Schenectady 5, N. Y. 


FOOT SWITCHES 


Cast iron boot over the top of a heavy-duty footswitch 
(illustrated ) switch foot-treadle against false 
operation by falling objects or unintentional operation. Con- 
tact elements of type MB switch are furnished in: normally 
open, normally closed, double throw spring return, alter- 
nate contact operation in either single- or double-throw, or 
two-stage DPST. Ratings at 10 amp at 125 volts a-c or 20 


protects 





Gray 


amp at 125, 250 or 460 volts a-c may be obtained. 


wrinkle-finish cast iron case measures 8x5x5% in. Input 
connection is made to BX connector and single or dual 
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Soldering small connections quickly is 
no problem for the owner of a Drake 
“Instant Heat” Solder Gun. Just flick 
the switch and the iron is hot in a 
few seconds. An electric light throws a 
spot directly on the point to be soldered 
... and the job is done... easily... 
without waiting for the iron to heat. 


The gleaming red housing is Chicago 
Molded Plastics, of course. The plunger 
molded phenolic material provides ex- 
cellent heat and electrical insulation and 
holds the weight of this portable tool to 
a4 minimum: 


* * * * 


Here, again, molded plastics have 
been utilized to enhance the quality 
and utility of a product with definite 
production economies resulting. 


The sleek, colorful housing gives this 
equipment tremendous sales appeal. 
It looks every inch the fine tool that 
it is. The plastic material selected in- 
sures rigidity and strength, yet is light 


Chicago Molded Plastics — of course! 


in weight and contributes materially 
to ease of handling. Likewise, it pro- 
vides high electrical and heat insula- 
tion insuring both comfort and 
safety. Since the entire housing and 
pistol-grip handle are molded as a 
simple two-piece unit, assembly op- 
erations are reduced to a minimum 
resulting in lower production costs. 


These combined advantages could 
not have been obtained in any other 
type of material. Furthermore, the 
nature of the job called for the 
plunger molding process. No other 
method would produce such uniform 
density and accuracy in the molded 
part. At the same time, production 
is fast and economical. It is a situa- 
tion which again illustrates the im- 
portance of selecting the right plastic 
molder ... one with knowledge that 
comes with experience ... with un- 
limited facilities for all molding 
methods and the ability to use the 
one best suited to the job. 





You'll find Chicago Molded fully 
measures up to these requirements. 
The fact that America’s industrial 
leaders come to us again and again 
is ample evidence. So . . . whether 
you are merely in the “discussion” 
stage or are ready for quotations, talk 
things over with a Chicago Molded 
engineer. There’s no obligation. 


CHICAGO 
MOLDED 


PRODUCTS 
CORPORATION 





1024 N. Kolmar Ave., Chicago 51, Ill. 


COMPRESSION, INJECTION AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 
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ACROSS 


12 The wolf look 

15 Sailor 

18 The fun in football 
21 Hot-dip metal 

27. Skill 

30 A soft answer 


12 DOWN* is the answer 


*OAKITE provides the right solution for every 








metal-cleaning process: 


Cleaning in tanks 
Cleaning in machines 
Electrocleaning 
Pre-paint treatment 
Steam-gun cleaning 


Pickling 
Burnishing 
Barrel cleaning 
Paint stripping 
Rust prevention 


For advisory service on jobs that are giv- 
ing you trouble, write to Oakite Products, 


Inc., 18H Thames St., New York 6, N. Y. 


OAKITE 


REG. U.S PAT. OFF. 


INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 










Technical Service Representatives Located in 
Principal Cities of United States and Canada 


Men Who Know Motors... Know Ségrral 


Movie 
E q U l p m e Nl t designers and manufacturers 


.have complete confidence in the dependable, quiet op- 
' eration of Signal motors—custom-built to their exacting 
specifications. 


DC Low and Standard | joltage— 


| Induction (Shaded Pole Only)— 
AC—DC 1/500 to 1/i¢ H. P. 


SIGNAL ELECTRIC MANUFACTURING CO. 
Dept. B-10 Menominee, Michigan 
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receptacles are provided for connections to the Controlled 
circuit. 

Manufacturer also has a new light weight, high-speed 
foot switch, Type MX, designed for toe-tip action, Meas. 
uring 44%4x1%4x4 in. the gray, wrinkle-finished cast 
iron base fits average foot and requires only a % in, throw 
to operate this snap-action switch. Connections are made 
through a BX connector provided in the front of castin 
Switch is rated at 10 amp, 125 volts a-c and includes SPST 
normally open, SPST normally closed and SPDT contact 
arrangements. General Control Co., 1200 Soldiers Field 
Rd., Boston. 


SATURABLE CORE REACTORS 


Designed for operation from the plate circuit of a vacuym 
tube control saturable core reactors use 50 to 150 ma 
maximum current in the d-c control circuit. D-c element 
has a resistance of about 2000 to 4000 ohms, power of 5 to 
90 watts. A-c circuit of reactor consists of two coils 





internally connected in series and carry from 0.5 to 25.5 
amp maximum. Manufactured in 125 and 250 volt, & 
cycle and 125 volt, 400 cycle; may be applied in auto- 
matic regulation of line voltage in d-c power supplies, a-c 
generators and motors. Sorensen & Co., Inc., 375 Fair- 
field Ave., Stamford, Conn. 


RESINOUS HYDROCARBON INSULATION 


New type of synthetic resinous hydrocarbon of wide 
compatibility and low electrical loss is recommended by 
the manufacturer as an additive or component in vinyl wire 





Power Factor (60 cps) @ 25 C 
100 C 
@ 100 C 
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Dielectric Constant 


Dielectric Strength volts /mil 
@ 100 C 32! 
Volume Resistivity (500 volts d-c) ohmx10!? 
@ 125 C 
@ 100 C 
@ 75 
@ 50 
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coverings. Available in three types for use in vinyl tubing 
(spaghetti) ; extrusion, toughness and electrical character- 
istics are better than similar materials. In vinyl tape tear 
and tensile strength and insulation resistance is high. 
Kenflex may also be used as a filler for such electrical 
apparatus as cables, capacitors and transformers. Used 
alone or in conjunction with mineral oils, better impreg- 
nation, elimination of gassing and low power factor are 
claimed. Kenrich Corp., 120 Wall St., New York 5. 


SLOT INSULATION 


Asbestos sheet between two layers of fiberglass is impreg- 
nated with a polyester resin to form sheets or rolls of slot 
insulation material that punches clean. Dielectric strength 
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The first place to trim production costs 
of fabricated products is on the drawing 
board where materials and methods can 
be altered as a matter of design. 

When selecting materials, look to gen- 
uine Hussey Copper to give fabricating 
economies that keep production costs low. 
Hussey Copper will stamp, form, turn or 
spin to any shape with the lightest of 
equipment. It will solder, braze, crimp, 
rivet, bolt, screw; or laminate to other 
materials. 

Hussey Copper offers utmost versatility, 
too. With it you can obtain electrical or 
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thermal conductivity, corrosion resistance, 
lifetime durability, lasting beauty and dec- 
oration, and acknowledged top quality. 

To trim production costs, design with 
Hussey Copper. Use its most advantageous 
form—sheet, coils, rod, wire or tubing. 
There’s a supply near your manufacturer 
in any of Hussey’s seven complete ware- 
houses. 


. 


C.G. HUSSEY & COMPANY 


(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH, PA. 
Hussey Warehouses carry stocks of Copper and Brass Products 
for Prompt Shipment 
7 convenient warehouses to serve you promptly! 


PITTSBURGH, 2850 Second Avenue « CLEVLAND, 5318 
St. Clair Avenue « NEW YORK, 140 Sixth Avenue ¢ 
CHICAGO, 3900 N. Elston Avenue ¢ ST. LOUIS, 1620 
Delmar Boulevard ¢ PHILADELPHIA, 1632 Fairmount 
Avenue « CINCINNATI, 424 Commercial Square 





OUR 101st YEAR! 
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Just Remember the Buy-Word 


re Agent: My dog didn’t win even 
_ third prize! The judge said his ears are 
Draftsman: Dog-eared, huh? Hey, that’s 
_ what wear and tear do to our tracing 
paper drawings at the shop! There'd 

9e no more of that if you would order 
Arkwright Tracing Cloth. It stands up 








Yes, Arkwright has long been the buy-word for per- 
manence in drawings. Unlike tracing paper, it does 
not crack and tatter with repeated use—nor become 
opaque and brittle with time as a file reference record. 
There are six big reasons why Arkwright Tracing 
Cloth is the better buy for amy drawing that may be 
needed later. Keep a supply ready— it’s a paying 
investment! 


Send for generous working samples of Arkwright and 
see how amazingly it passes the critical tests of fine 
draftsmanship. Arkwright is sold by leading drawing 


material dealers everywhere. Arkwright Finishing 


Co., Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 


1. Erasures re-ink without feathering. 

2. Prints are always sharp and clean. 

3. Tracings never discolor or go brittle. 

4. No surface oils, soaps or waxes to dry out. 
5. No pinholes or thick threads. 


6. Mechanical processing creates permanent 
transparency. 
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and heat resistance allow application of this flexible lam. 
inate to Class B motors. Copalam combines high tensile 
strength with flexibility that permits formation of slot cells 
and other shapes without loss of electrical properties, Physi. 
cal and electrical properties are: tensile strength, 15,000 
psi; heat resistance, 175 C; dielectric strength 600 ae 
Cottrell Paper Co., Inc., Fall River, Mass. ; 


ELECTRIC INTERVAL TIMER 


Electric interval timer with two separate time dials— 
60 minute and 3 hr—is now on the market. Model IT¢. 
1020 has a self starting, slow speed, high torque, sub. 
synchronous, quiet, fully enclosed and permanently lubrj. 
cated motor carried on steel plate that has four mounting 
holes. Black hands and white field with red numerals, 





time divisions and design detail are behind a clear plastic 
crystal held in place with a chrome bezel. Equipped with 
a buzzer, the timer is 374 x 3°%4 x 2% in. in size. Another 
model of the same timer includes a SPST 115 volt, 15 amp 
switch for controlling heating elements on electric ranges, 
International Register Co., 2620 W. Washington Blvd, 
Chicago 12. 


SPEED CONTROL DEVICE 


Infinitely variable from zero to maximum, this speed con- 
trol device consists of a series of four cams spaced around 
the input shaft, a connecting rod on each cam, a link from 
each connecting rod to an over-riding clutch on the out- 
put shaft and a free link which shifts position of connect- 





ing rods in relation to cams. With free link at zero posi- 
tion a simple up and down motion is imparted to the con- 
necting rods. As the free link is moved away from zero 
shifting the connecting rods off center a throwing motion 
is imparted to the connecting links which transmit it to 
the overriding clutches on the output shaft—causing it 
to turn. Increasing this throwing motion when operating 
or stopped increases the speed of the output shaft. Com- 
pact, mountable in any position, instant response to change 
of speed, equal low and high speed performance, high start- 
ing torque, silent operation and low cost are features of 
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A Pedigree is a Promise of Quality 









DACHSHUND — For affection, responsiveness and 
playfulness, it’s hard to beat a dachshund. His 
carriage is alert and audacious. Originally developed 
in Germany for hunting badger, he can be trained 
to hunt foxes and hare, and track wounded deer. 


‘The feengoing le © tars copy Grom the records of the American Kensel 
. fe witness wherwal, the Oficial Seal is aflined hereto thin —2ndday of December, 948 


=~ 


AKERS of famous national 
brand products look for con- 
sistent quality, consistent service 
and fair price from their box sup- 
pliers. That’s why Colgate-Palm- 
olive-Peet ship Vel, the household 
detergent used by countless house- 
wives, in Union Corrugated Con- 





CERTIFICATE 


OF RON WAKER oo) tainers. ..the boxes with a pedigree. 

75 years of leadership in flexible 

; FREIGHT CLASSIFICA | packaging goes into Union boxes. 
5 Test 175 sa Acs Every step in the making, from 
LIMIT ea timber to finished box, is quality- 


controlled by one management in 
America’s largest pulp-to-container 
plant. 


Tremendous forest resources, four 
modern box plants and five of the 
nine largest paper machines in the 
world make Union a dependable 
container source for any large vol- 
ume shipper. : 


That’s why, every month, more 
makers of famous brand products 
ship in Union boxes. 


UNION Corrugated Containers 


UNION BAG « Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS » TRENTON, NEW JERSEY 
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plete line. 
every way! 


with the . . 


_ Select exactly the right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 


Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
- - and slash your pro- 


aU e 
a Lui 


You'll find it pays in 





WRITE TO DEPT. E 


MILFORD RIVET 


& MACHINE COMPANY 
HATBORO, PENN. 
ELYRIA, OHIO 
MILFORD, CONN. 













this “Zero-Max” torque converter. Smallest unit wij] han 
dle up to 10 in.-Ib and measures 4 x 234 x 1% in, Typicg 
uses include fans, automatic washing machines, stoker A: 
ers, blueprint machines and small machine tools. Reveo "1 


~ por : I 
405 Thorpe Bldg., Minneapolis, Minn. ™ 


MULTIPLIER PHOTOTUBE 


Head-on multiplier phototube 5819 in. 
tended for use in scintillation counters 
for the detection and measurement of 
nuclear particle radiation and other ap- 
plications involving low-level large-arey 
light sources has high sensitivity to blue. 
rich light and negligible sensitivity to 
infra-red radiation. Semi-transparent pho. 
tocathode has a diameter of 1% in, ang 
an area of 1.8 sq in. that permits efficient 
collection of light. Spectural sensitiyjty 
peaks at about 4800 A and cuts off g 
about 3100 and 6500 A; covering regions 
of many organic and inorganic phosphors that respond to 
radioactive emanations. Utilizing 10 electrostatically fo- 
cused dynode stages, operation at 90 volts per stage jg 
capable of multiplying treble currents produced at cathode 
under weak illumination by approximately 400,000 times. 
Radio Corporation of America, RCA Victor Div., 
son, N. J. 





Harri- 


UNIVERSAL A-C, D-C MOTORS 


Redesigned line of universal a-c or d-c motors with high 
starting torque, high operating speed and adaptability to 
speed control includes ratings from 1/100 to 1/3 hp. Most 
satisfactory performance is achieved in the range between 
5000 and 10,000 rpm. In redesigning, attention was given 
to commutation, brush selection, bearings, ventilation, in- 
sulation and balance. Construction includes a laminated 





two-pole field welded in a steel shell; ends of diecast zine 
may be open or enclosed, permitting either ball or cartridge- 
type sleeve bearings. Available in flat-face, hub and flange 
end mountings and pad, medium and high base mountings; 
3%46 or 334 in. diam, overall lengths from 55% to 7%e in. 
Ratings are based on NEMA temperature rise standard of 
40 C above an ambient temperature of 40 C. Robbins & 
Myers, Inc., Springfield 99, Ohio. 


PERMANENT MAGNET MATERIALS 


Two permanent magnet materials Alnico 5 DG and 
Alnico 7 hive been developed through process changes. 
Crystal structure of Alnico 5 DG is aligned in the direc- 
tion of magnetization enabling use of smaller permanent 
magnets than was formerly possible. As a result, reduction 
in’ size of loud speaker magnetic frame and cost may be 
made; provides manufacturers of radio speakers, magnetic 
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High Quality Dies for LARGE or Small Stampings 


BUNELL Tooling can help you reduce unit costs and 
increase production efficiency on your sheet metal 
stampings. Complicated or “tough” die problems 
are our specialty. Our skill and long experience 
in designing and building all kinds of dies is at 
your service. Consultation is invited. Write today 
or send your prints. 


TIN ’ 


i STREET « 


'z-3D 








Write for 
Catalog 





MACHINE AND TOOL CO. 


VELANC 4 
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DO YOU KNOW? 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. « .add attraction—safety—service ? 


— what lamp to use 
— how to use it 

— what it will do 
— what it will cost 


THIS MAY BE THE ONE 


Designed for low cost NE-51 Neon 


@ Built-in Resistor @ Patented 
@ U/L Listed @ Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


N, E W! LMANDBOOR OF PILOT LIGHTS.” 


Write us on your design problems. 





Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N, Y. 


ELECTRO MELTER WAX 
and COMPOUND POTS 


Liquids. 


pounds. 
550 degrees F. 


Very rugged thermostats using high expanding stainless 
steel tube encasing low expanding nickel-steel rod pro- 
vide positive operation with utmost reliability. Circuit 
breaker is a standard Precision Switch. 


Inside pot and flange is heavy gauge seamless drawn 
steel. Outer casing is hard temper C. R. Steel. Ample 
heat insulation is provided with glass wool blanket. 
Heating elements cover entire bottom and most of the 
side of inner pot,—even distribution and low con- 
centration of heat. 


Also available: Portable electric solder and babbitt pots 
in sizes up to 60 Ibs. Automatic or Manual Control. 


ELECTRO ENGINEERING CO., INC. 


NEW YORK, N. Y. 


TYPE W for heating Paraf- 
fin, Wax, Oil and Other 


TYPE C for heating High 
Viscosity Insulating Com- 


Temperature Ranges up to 








separators, motors, instruments and other industria] prod. 
ucts with the highest external and residual induction of 
any permanent magnet material. Alnico 7 has been devel. 
oped specifically for applications where a high demagnetj. 
zation force is present such as in motors, generators and 
variable air gap devices, it has a higher coercive force than 
any other grade of Alnico. General. Electric Co., Chemical 
Dept., Pittsfield, Mass. 


HIGH IMPACT FATIGUE PLASTICS 


Laminated phenolic plastics, Grade L-RF, having high 
impact fatigue and machinability uses a cotton mat filler 
made from long fiber virgin cotton whose random fibers 





lie in all directions (right) rather than parallel as in woven 
fillers (left). Parts made from this material wear evenly 
and can be machined to a smooth finish. Standard ASTM 
notched specimen will withstand 5000 blows of a 1-th 
weight dropped from 1 ft 40 times per min. 

Electrical properties: power factor at 1 mc, 0.075; dielec- 
tric constant 6.0; dielectric strength, 200 vpm for \% in. Me- 
chanical properties: tensile strength lengthwise 18,000 psi; 
crosswise 14,000 psi; flexural strength lengthwise, 28,000 
crosswise, 24,000 psi; compressive strength 45,000 psi. 
Produced in standard sheets of 36x 36 in. with sheet 
thicknesses from %e2 to 2 in.; rods come in standard 36 in, 
lengths in diameters from *%2 to 1% in.; tubing has wall 
thickness from %e to % in., minimum ID of % in. and 
maximum OD of 4 in. Colors are natural tan and black, 
Synthane Corp., Oaks, Pa. 


LINEAR BALL BEARING BUSHING 


Designed for use as a ball bushing on guide rods and 
reciprocating shafts where shaft rigidity and load capacity 
are important; gives a low friction support to linear mo- 
tions of 1% in. shafts, affording close fit to the guide rod 
without binding and chatter. Precision alignment of this 
bearing is maintained over long periods since the rolling 





ball principle is not dependent on grease film for free 
action. Length of stroke is unlimited due to ball recircula- 
tion. The OD of the bearing is 2.375 in. and the overall 
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Why Ostriches 
make poor 
production men 


The trouble with sticking your neck out 
in the matter of slashing production 
costs is that you’re likely to get a biased 
view of things. 


Cutting corners indiscriminately, buy- 
ing entirely on a price basis, continuing 
to put up with over-age and under-built 
motors . . . such a policy may lead to 
pennies saved but will surely lead to 
dollars lost. 





machines that waste no time because 
of motor failures . . . machines that are 
powered by Delcos. There are integral 
Real production economies, ontheother and fractional motors by Delco that 
hand, are effected by production men Jower costs in the only way that really 
who see to it that their plants have counts—by raising production effi- 
machines that keep production rolling... ciency. 


HERE’S MOTOR PERFORMANCE 
THAT WILL OPEN YOUR EYES 


All Delco industrial motors have 
these time-defying features: 


Corrosive-resistant e@ Accurately Positioned 
Cast Iron Frame Bearings 


Delcote Coil Insulation @ Dynamically and Stat- 
Simplified, Positive ically Balanced Rotors 


Lubrication @ Water-tight Conduit Box 


Call or write Delco Products, Dayton, Ohio 
or nearest Sales Office. 


DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 


SALES OFFICES: CHICAGO - CINCINNATI + CLEVELAND «+ DETROIT - HARTFORD, CONKR 
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PRET 


to meet the 
Strictest Requirements 


Whether to withstand severe 
electrical and thermal shock, 












or resistance to corrosion, 
arcing, acids, etc., you'll find 
that Star Porcelains excell in 


these characteristics. 


Our engineers will be glad to 
assist you in the proper selec- 


Fe tion of electrical porcelains 


Write today for our booklet 


“Survey of Characteristics 
of Molded Ceramic Prod- 


ucts. 


PORCELAIN CO 
TRENTON 9, N. J 


length is 3.00 in. with six ball circuits containing balls 
4% in. in diam. Rated for a rolling load of 535 pounds 
Thomson Industries, Inc., Manhasset, N. Y. x 


PREFABRICATED SLOT INSULATORS 

Prefabricated slot insulators that are ready-to-use are 
now manufactured in fourteen styles such as plain, scored 
round or flat-bottom formed, edges being uncuffed, single. 
or double-cuffed. Papers available include all rag, part 
rag, tan and red pure-wood pulp, acetate covered and 
other electrical insulating types. Insulation Manufacturers 
Corp., 565 W. Washington Blvd., Chicago 6. 


POTENTIOMETER 


Line of small potentiometers rated at % watt for use iy 
electronic controls and communication equipment has a flat 
annular (horseshoe) type resistor bonded to a phenolic 





plastics. Double-wiping contacts have a double-positive take- 
off connection to center terminal ring. Designed for wrap 
around leads, clinched type terminals are electro-tin plated. 
Seven standard resistance tapers—C1 to C7—are available. 
Tested at 1000 volts rms for breakdown; noise and resis- 
tance change at 25,000 cycles was not appreciable. Switches 
of SPST or DPST type for standard, heavy and low cur- 
rent duty may be obtained. Manufactured in singles or 
twins with or without switches, plain or tapped, single or 
dual concentric shafts. Centralab, Div. of Globe-Union 
Inc., 900 E. Keefe Ave., Milwaukee, Wis. 


V-BELT VARIABLE SPEED CONTROL 
One or two horsepower 6:1 ratio variable-speed control 
uses standard “B” belts and fixed centers at any distance 
greater than 746 in. Complete assembly includes two vari- 





able pitch sheaves and, control; a spring-loaded sheave is 
mounted on the motor shaft while control sheave is mount- 
ed on driven shaft. Regulating mechanism consists of 4 
hand wheel and bracket; opens and closes the control 
sheave. Changes in pitch diameter cause the V-belt to 
actuate the spring loaded motor sheave over a stepless 6:1 
range. Remote control can be applied. Precision die cast 
with ground shafts, each sheave has a 2.45:1 pitch varia- 
tion and the full speed range is obtained with 8% turns 
of the control wheel. Sheaves are bored for 5, 3% or 1 m. 
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Why pull is no problem to teeth 
in this new Motorgear 


OU can mounta sprocket, gear 

or pulley on the low speed gear 
shaft of this new Fairbanks-Morse 
Motorgear with no worries about 
outboard pull. 

The gear teeth stay in close, pre- 
cise mesh because the shaft is kept 
in rigid alignment by the Timken® 
tapered roller bearings it’s mounted 
on. Timken bearings take the heavy 
thrust loads, heavy radial loads and 
combinations of both at the same 
time. They provide precision that 
results in maximum efficiency in 
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power transmission. Precision that 
lasts because Timken bearings 
eliminate deflection and end-play, 
reduce wear on moving parts. 


The compact design of this new 
gearmotor is helped by the use of 
Timken bearings, too. They carry 
maximum loads in minimum space 
thanks to line contact between the 
rolls and races. 


Users of the new double reduc- 
tion type“‘D” Motorgear can expect 
long, trouble-free service from its 
Timken bearings. Made of tough, 


wear-resistant Timken fine alloy 
steel and manufactured to micro- 
scopic accuracy, Timken bearings 
normally last the life of the machine, 
require little maintenance. 

To get all these advantages in 
the machines you make or buy, 
make sure its bearings are stamped 
with the trade-mark “Timken”. 
The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 
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POSITIVE ROLLER ALIGNMENT 


Wide area contact between roll 
ends and rib of the cone pre- 
vent Timken roller bearings 
from skewing. Result: bearings 
roll easier, last longer. 


The Timken Company is the 
acknowledged leader in: 1. 
advanced design; 2. precision 
manufacture; 3. rigid quality 
control; 4. special analysis 
steels. 





NOT JUST A BALL (>) NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL j AND THRUST —-())— LOADS OR ANY COMBINATION > 
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8 screws — 


ATONCE 






PROTECTED 


points and threads 
covered if you wish 


PRINTED 


with your name 


NO MISTAKES 


eliminates human error 


PRE-COUNTED 


in any number or sup- 
plied uncut on spools 


COLOR-CODED 


for size or material 


AVOIDS LOSS 


cannot roll away 


MOLTITE 


SCREWS 


... the sure, rapid, and economical answer for the 


manufacturer who must include a specific number of 


screws with his packaged product. Holtite Taped 


Screws eliminate the tedious and costly process of 
counting screws by hand. They save the expense of 
envelopes or bags. They allow the packer to put the 
exact number in the package — in a single operation 
— without a chance for error! For free sample and 


estimates, write to 
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MASS., U.S.A. 
NEW BEDFORD, ’ A 1949 











CREW COMPANY / 


diam shafts with a maximum of 1% in. on the adj 
and 1% in. on the spring-loaded sheaves. Speed Select 
Inc., 118 Noble Court, Cleveland 13. 





SILICONE RUBBER PARTS 


Molded, extruded, punched and lathe-cut rubber - 
may be made from a silicone rubber giving satisfactory gall 
formance at temperatures from below —100 F to 500 Fe 
Rubber has high tensile strength and good elongatig ‘ 
Properties qualify it for applications requiring good m 
chanical strength and resilience at temperatures above 200 
















Hardness Shore A Scale 





Tensile Strength—psi 600— 700 
Elongation, per cent 300— 400 
Compression Set, per cent measured at 300F 40— 60 
Brittle Point —130F 


Tear Resistance, pounds per in. 80 


Dielectric Strength, volts per mil 700— 900 
Dielectric Constant 

at 100 cps 3.1 

at 1,000,000 cps 3.0 
Power Factor, per cent 

at 100 cps 0.2 

at 1,000,000 cps 0.8 








and below —50 F. In comparison with present mater 
of this type, the product of tensile strength and elongation 
has been increased by a factor of 2 to 6 and tear resis 
is twice as high. Producing 25 to 75 per cent 
pieces per pound due to a specific gravity of only 1.1 to 1gy” 
fabricated parts are resistant to ozone, tricresyl phos 
and chlorinated hydrocarbons used in liquid cooled 
formers. Stalwart Rubber Co., 197 Northfield Rd, 
ford, Ohio. 


STAINLESS STEEL THERMOSTAT WELLS 
Stainless steel case protects immersion type thermostat 
that must operate under adverse conditions. Thermows 
offer protection from excessive pressures, physical blow 
ambient effects on the heads when they protrude from te: 
medium being controlled and other external forces 
















affect operation, corrosive liquids or atmospheres @ 
abrasion. In addition, Thermowells permit removal) 
thermostat from tanks or other containers without 
for removing liquids or gases they contain. Six basi¢ 
in both standard and heavy duty models are offerety 
Fenwal Inc., Ashland, Mass. 4a 


HIGH PRESSURE LAMINATE 


High pressure plastic laminate, Tensilite 300, co 
virgin pulp paper with nitrile type rubber, phenolie 
and other compounding ingredients to form a low 
plastic sheet. Difference between this plastic and conven 
tional high pressure laminates are comparatively wer 
heat resistance, lower bonding strength and lower GO 
Characteristics are: tensile strength lengthwise, 15,0005) 
and crosswise, 7500 psi; flexural strength lengthwise, 26qaN5 
psi, and crosswise, 17,000 psi; moisture absorption, 1.5 98 
cent in 24 hours for % in.; dielectric strength, 600 
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Permanent Mold 
Gray Iron Castings 


iy 


Free machinability 
Dense non-porous structure Eaton Foundry DRT soem sree eee 
Freedom from leakage under be glad to discuss the application of Eaton 

lattes Permanent Mold Gray Iron Castings to yout 
No Teh a li or distortion after product. Send for the illustrated booklet, ‘A 

machining Quick Picture of the Eaton Permanent Mold 
PN TILA to take a mirror finish Process for Producing Gray Iron Castin 


=< 


EATON MANUFACTURING COMPANY 
SLE VELAN DD. (Gh oO 
La TAAL 
Ae Te ed ee es Detroit 13, Michigan 


ay PRODUCTS: SODIUM COOLED, POPPET, AND FREE 
PUMPS e MOTOR TRUCK AXLES e PERMANENT MOLD GRAY 
PRING WASHERS e COLD DRAWN STEEL e STAMPING 
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IT’S EASY TO APPLY HEYCO 
1. Slip HEYCO on wire. 
2. Snap HEYCO into hole. 





4. Absorbs cord pull, push and torque 

2. Insulates wire from chassis 

3. Prevents wire from fraying 

4. Eliminates tying wire knots 

5. Improves product appearance at low cost 


TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 1, NEW JERSEY 


In Canada approved by Canadian 
Standards 


jation No. 8919 








| 


per mil (short time), 400 volts per mil (step by g 
specific gravity, 1.35; compressive strength, 32009 2 
power factor at 1,000,000 cps ranges between 0,045 
0.050. Sheets furnished from 0.031 to 1.0 in. thick. me 
ricated by sawing, shaving, drilling and punching; cma 
two colors, dark brown or black and in two finishes > 
or dull. Used primarily as an insulating materia} ‘an 
resistance to high temperatures is not required as in aka 
motive and household switch parts, insulating wag 
radio insulating parts, mounting blocks, electrical insy. 
lating components and relay insulation. B. F, Goodrich 
Chemical Co., 324 Rose Bldg., Cleveland 15, 


HIGH-VOLTAGE-COUPLER CONTROL 


Using a plastic straight-through shaft in place of the 
_ previous insulating strip that joined separate sections of the 
metal shaft, a high voltage coupler control has a safe ingy. 
| lation factor required of controls used in TV, oscillograph 

and other high voltage circuits. Construction eliminates 
troublesome back lash, thereby providing more critical 





settings where necessary. Insulating tube isolates the 
control proper from its mounting bushing and protects the 
elongated plastic shaft. | Control-to-ground breakdown 
rating is better than 10,000 volts. This feature can be 
incorporated into standard composition-element and wire- 
wound controls at the factory when ordered.  Clarostat 
Mfg. Co., Inc., Dover, N. H. 


ALTERNATE CONTACT SWITCH 


Snap-action switch, designed for transferring circuits or 
on-off action with a single push-button, utilizes a lever- 
latch mechanism to maintain the circuit condition estab- 





e 


lished by push-button. In SPST model ACO-A, first press 
closes contacts which remain closed until opened with a 
second press. In SPDT model, ACO-C, first press tratis 


| fers switch contacts and second press restores them 1 


initial conditions. Switch is assembled around a rigid 
cast frame having tapped mounting holes. Rated at 10 
amps, 125 volts a-c, overall dimensions are 1%6x 1%6 x 1% 


| in. Push-button travel is %2 in. Snap-acting contacts are 


ELECTRICAL MANUFACTURING, October 194 
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re ny Lala oon my products 
America 


MOTORS 


pump motor having space and 
weight saving design; suitable for 
many industrial uses, 


eee: designed tur- 
driven by a 
Universal motor usea 
vm 
eleahan, wheel belee- able to the cannister type 
cers, air compressors, etc. vacuum cleaner, 
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Plant 


Cold Molding 
| 
Vastly Expanded [ 


TNS (UC ae 
General Electric § 
Meriden Plant | 

Equipment & Formulas 





@ Garfield engineers specialize in molding di- 
electric and heat resisting parts from Garfield 
molded compositions—materials that withstand 
temperatures up to 1500°F. Our design of eco- 
nomical molds to handle complicated parts 
helps to reduce production costs. 


Perhaps your new electrically energized product 


requires a high-heat-resisting molded compo- 
ment. Let a Garfield expert render the service 
that so many prominent manufacturers rely on. 
Garfield cold molding knowledge has been con- 
tinuously added to by the concentrated efforts 
of its research chemists. . . . 


— Since 1908 





GARFIELD 


PE gees ee 






MOLDERS OF QUALITY 
ELECTRICAL INSULATION 


fully enclosed in a phenolic case; solder lug connectin, 
terminals are provided. General Control Co., 1200 Soldiers 
Field Rd., Boston. 


MIDGET ELECTROLYTICS 


Changes in terminal design of multi-section electrolytic 
capacitors has reduced the conventional tubular diameter 
by 40 per cent in new midget-can capacitor (Type PRS) 


| Capacitor has pigtail leads firmly crimped in place by the 





stud terminals instead of the conventional rivet-type termi- 
nals. The stud terminals are covered with an insulating 
sleeve. Wiring may be squeezed together without danger of 
crossed wires. Aerovox Corp., New Bedford, Mass. 


CENTRIFUGAL GOVERNOR 


Micro-switch centrifugal governor (left) designed to 
turn off motor, engine or other electrically energized equip- 
ment when a predetermined speed of the motor is exceeded 
may be incorporated to insure protection until the defect 
is repaired. Supplied to handle voltages ranging from 6 to 





| 220 DC depending upon the amperage involved; on direct 


or flexible cable drive. Mercury arc switches (right) are 
available when operation involves fire hazards—grain ele- 


| vators, mines, power boats or explosive fumes. Pierce Gov- 
| ernor Co., 580 Wabash Ave., Anderson, Indiana. 


NO BLINK FLUORESCENT STARTER 


Automatic cut-out and reset starter designed for hot 
cathode lamps employing ballast transformers contains a 
bi-metallic resistor and auxiliary circuits in place of a glow 
switch. Manufacturer states that bulb will start in one cycle 
with this starter on line voltages as low as 93 volts; opera- 
tion is possible over wide temperature ranges—0-135 F. 
Operation of cut-out feature begins when bulb flashes con- 
tinue from 1%4 to 3 min and approximately 1 min is re- 
quired for automatic reset. Life on a-c of any frequency 
or d-c is in excess of 6000 starts. Industrial Starter Corp, 
6 Pell St., New York 13. 


CUSHION CYLINDERS 


Designed to provide effective cushioning of a piston 
stroke by compression of displaced air or fluid, cushion 
cylinder has an air capacity of 150 psi and an oil capacity 
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For your finest 
electrical products 


_ the tnest 
oectiica steels 


e Every step in the production of U-S-S Electrical 
Steel Sheets is subject to careful inspection and control 
by our staff of engineers and metallurgists. That is why 
manufacturers who use these special steels to build 
electrical equipment can rest assured that each type of 
steel is best qualified to serve the purpose for which it 
is to be used. 

Among the major requirements in an electrical steel 
sheet are uniformity in core loss, permeability, flatness, 
suitable ductility for shearing or punching, thin, 
tightly-adhering oxide, smooth surface and uniform 
thickness. In order to meet these major requirements, 
it is obvious that extraordinary care must be exercised 
in their production. Other sheets must meet some of 
the above mentioned requirements, but electrical 
sheets, used principally as laminations, must meet them 
all to give maximum efficiency in the production of uni- 
form laminated structures. 

U-S-S Electrical Steel Sheets meet these require- 
ments. They also help you produce the highest quality 
electrical equipment at the lowest possible cost. 


FOR COMPLETE INFORMATION, write today for your 
free copy of the latest edition of a book which is rapidly 


becoming the bible of the electrical industry, “U-S-S 
Electrical Steel Sheets—Engineering Manual No. 3.” 
Use the coupon at the bottom of this page, or simply 
write on your company letterhead to Carnegie-IIlinois 
Steel Corporation, 2109 Carnegie Building, Pittsburgh 
30, Pennsylvania. . 


CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH AND CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST TO COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 






ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 





Electrical Steel Sheets are 
Specialty Products 






Their specialty lies not only in their application, 
but also in their chemical composition, treatment, 
surface condition, mechanical properties and mag- 
netic performance. From open hearth steel furnace, 
through each production process to final inspection 
and tests, great care and skill are devoted to pro- 
ducing electrical steel sheets that meet the many 
exacting requirements of their specifications. As a 

result of this care and skill, U-S-S Electrical Steel 
Sheets are accepted by most electrical engineers 

as the finest electrical sheets available anywhere. 













r——MAIL COUPON TODAY FOR YOUR FREE COPY-—— 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ELECTRICAL STEEL SHEETS 


Carnegie-Illinois Steel Corporation 
2109 Carnegie Building 
Pittsburgh 30, Pennsylvania 


| 

| 

Please forward my free copy of “U-S-S ELECTRICAL STEEL | 
SHEETS, ENGINEERING MANUAL NO. 3.” It is understood that | 
| 
| 


I incur no obligation. 
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Your customers want a motor that’s smart 
looking ... made by a manufacturer with a 
reputation for high-quality electrical products. 
Power your product with a K-C Motor and 
you give them what they want. You also assure 
them long and carefree service. K-C Motors 
can “take it.”” Even under tough conditions of 
continuous use, they run cool, smooth, quiet. 
K-C Motors with the following features are 
suitable for a wide variety of applications: 


@ Single-phase (capacitor-start and split- 
phase) and polyphase types. 


@ Ratings of 4, %, %, %, 1 and 1% H.-P. 

@ Ball or sleeve bearings. 

@ Dual voltage on all capacitor-start and 
polyphase units—1725 or 3450 R.P.M. 

@ Rigid or resilient mounts that meet 


NEMA specifications. 












NOW PRICES 
ARE DOWN 

ON THIS 
SPECIAL 
SERVICE 
MOTOR! 
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THE HOOVER COMPANY 
Kingston-Conley Division 
72 Brook Avenue, North Plainfield, New Jersey 


of 300 psi. Using standard cylinders employing cushion 
units the cylinder has a cushion plate attached to the 
cylinder cover which blocks flow of exhaust air or fluid 
when cushion bushing attached to the piston rod enters the 
mating hole in the cushion plate. Air or fluid is thus com. 
pressed and metered out through adjustable needle Valves 
cushioning the remainder of stroke. Two check valves 
built into cushion plates permit unrestricted flow of pres- 
sure into cylinder. Obtainable in cylinder bores of ly, 
to 12 in., cushioning may be had at one or both ends 
Gerotor May Corp., Baltimore 3, Md. , 


Designed to meet requirements of coin vending machines 
program switches and cam operated mechanisms, this ypj- 
directional motor has high starting torque and automatic 





electric clutch which disengages the gear train when the 
power is shut off—stopping the drive shaft instantly. Sup- 
plied with a 131:1 gear reduction, motors operate on 80 to 
127 volts a-c with an intermittent duty cycle. Characteris- 
tics are: on 115 volts, starting torque is 8 lb-in.; on 85 
volts, starting torque is 3.2 lb-in.; running torque is 25 
lb-in.; full load speed is 18 rpm. Alignable motor bearings 
with large oil capacity and machined gears are mounted 
on accurately located centers. Dimensions are 4% x 2% x 
13% in. Motors for other frequencies, voltages or speed re- 
ductions are available on special order. Barber-Colman 
Co., Rockford, Il. 


FHP BRUSH STABILIZING MECHANISM 


Brush stabilizing mechanism is said to double life of 
brushes and commutators in series-wound, heavy-duty 
motors. Mechanism counteracts wedging effect of com- 





mutator and eliminates vibration enabling brush to ride 
freely in brush holder while retaining the overload 
capacity of series-motor parts. Change is accomplished 
by using an angular brush top and the addition of a 
bracket to seat on the angular brush top. Bracket re- 
solves spring pressure into a horizontal component that 
corrects for wedging and assures close following of the 
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In Unit Heaters 


or Fan 


Coolers 


ALIXON P 


. 
j 





OTECTORS 


KEEP THE HEAT OR COLD ON 


BY ELIMINATING MOTOR BURNOUTS 


Klixon Protectors built into the motors used in forced air unit heaters 
| and cooling fans help keep the equipment operating dependably by pre- 
venting motors from burning out. 

These simple foolproof protectors, built in by the motor manufacturer, 
take into account all the motor destroying factors that cause motors to 
overheat and burn out, and cut the power “off” should the motor become 
dangerously overheated. Then when the motor cools they snap the power 
“on” again. Temporary overloads do not cause nuisance tripouts. 

Regardless of the type of motor driven equipment you use or manufacture, 
always specify Klixon Motor Protectors. Also remember to specify Klixon 
Protectors in such equipment as transformers, solenoids, adjustable trans- 
formers and other electrical equipment. 


SPENCER THERMOSTAT, Division of Metals & Controls Corp.. 
110 FOREST STREET, ATTLEBORO, MASS. 










U. & PAT. OFF, 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 





HERE'S HOW 
KLIXON PROTECTORS WORK 






4 J = J 
CLICK . . . IT’S OFF! 


When temperature within the equip- 
ment reaches danger point, the 
KLIXON Protector snaps the power 
“OFF” preventing burnouts. 


CLICK... IT’S ON! 


As soon as equipment cools to safe 
operating temperature, the KLIXON 
Protector snaps the power “ON 
again automatically or by pushing the 
manual reset button. 
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This Phenolite Insulator* 


licked our 







production 


headache 


in a 


hurry. 


Required: 

A material with very high insulation resistance under 

all atmospheric conditions—with good mechanical 

a and ready machinability. Phenolite, lami- 
plastic, with all these qualities, plus—was the 

perfect answer. 


In your development of efficient, economical 
products, it pays to investigate 


About one-half the weight of 
aluminum, possesses an unu- 
sual combination of proper- 
ties—a good electrical insula- 
tor, great mechanical strength, 
high resistance to moisture; 
ready machinability. Sheets, 
Rods, Tubes, Special Shapes. 





A tough, horn-like material 
with high dielectric and me- 
chanical strength. Excellent 
machinability and forming 
qualities, great resistance to 
wear and abrasion, long life, 
light weight. Sheets, Rods, 
Tubes, Special Shapes. 





The first fish paper developed 

i taal ] for electrical insulation. 
PEERLESS | Strong, smooth, flexible, with 
i INSULATION , excellent forming qualities. 


High dielectric strength. 
Sheets, Rolls, Coils. 


To help you solve your specific development problem— 
available without obligation— National Research and Engi- 
neering Service. 


“NATIONAL VULCANIZED FIBRE CO. 






DELAWARE 
Principal Cities 


WILMINGTON ; 
Since 1873 






brush to commutator. New mechanism has been designed 
to interchange with standard mechanisms as outlined jp 
NEMA standards for series-wound motor parts, General 
Electric Co., Apparatus Dept., Schenectady 5, N, y 


WELDING NUTS 


; Cold formed Welding pro. 
jections on a new type Weld 
Nut, manufacturer States, are 
harder and sharper, insuring 
a better, more uniform, Solid 
level contact during welding 
Depressions adjacent to the 
welding lugs provide a relief 
area into which excess metal 
cin flow under heat and pressure. Manufactured in reg. 
ular outside dimensions ranging in bolt size from % to % 
in. diam and in either coarse or fine thread. Lamson & 
Sessions Co., 1971 W. 85th St., Cleveland 2. 





VARIABLE SPEED PULLEY 


Variable speed control unit comprised of a self adjusting 
V-type pulley mounted on the shaft of a constant speed 
motor and connected with a V-belt to driven machine; 
delivers an infinite number of speeds between ranges of 
134 to 23:1. As the motor is moved back, on a sliding 





or pivoting base, the V-belt rides on a smaller diameter in 
the expanding pulley and the speed is decreased; when 
moved forward, spring tension causes pulley to contract 
and belt rides on a greater diameter. Grinders, buffers, 
saws, blowers and ovens are some of the small or light 
machinery that can use Reeves Vari-Speed Jr. Built in 
six sizes for use with any standard constant-speed motor 
up to 1% hp and any “A” or “B” size V-belt. Reeves 
Pulley Co., Columbus, Ind. 


SPEED LIMITING DEVICE 


For use on motors, generators and m-g sets speed limiting 
device is adaptable to an extended speed range from 100 to 





2000 rpm. Accurate to + 2 per cent for higher speeds and 
+5 per cent for lower speeds, it is suitable for horizontal 
or vertical operation. Rotating element is balanced about 
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city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 





Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


1. GEARMOTORS . 

Double and triple reduction units are 
described and illustrated in reference to 
design, factors entering selection, | load 
classifications and dimensions in this 12- 
page catalog (No. 1815A). Minimum 
sprocket wheel diameters and maximum 
permissible overhung loads are included 
in table form. Link-Belt Co. 


2. VACUUM TUBE CHARACTERISTICS 


Manufacturers 8-page tube manual 
(DL-Q-7101) contains special purpose 
and power tube specifications. Such tubes 
as special purpose transmitting and recti- 
fier tubes, magnetrons, klystrons, tran- 
sistor, subminiature, industrial, voltage 
regulator tubes are listed. Raytheon Mfg. 
Co., Radio Receiving Tube Div. 


3. MERCURY SWITCHES 

Line of mercury switches is described 
in 16-page booklet (1343). Includes horse- 
power ratings, selection of switches, 
switch accessories and a table listing 
switch ratings and specifications. For 
loads up to 45 amp. Minneapolis-Honey- 
well Regulator Co. 


4, FLUID-MAGNETIC TORQUE 

CONTROLLERS 

Fluid-magnetic torque controllers used 
primarily as a controlling element for 
wire-winding, remote control and paper 
printing register control are discussed in 
this 16-page brochure. Typical models 
are illustrated; dimensional, design, per- 
formance and application data. Duncan 
& Bayley, Inc. 


5. TRANSMISSION BELTING 

Described in detail in 27-page booklet 
(M-9922) are flat belts of cord and duck 
construction in endless and non-endless 
lengths. Included are tables for calculat- 
ing sizes and solutions for typical prob- 
lems. United States Rubber Co. 


6. SELECTING ALLOY STEELS 

“How to Specify and Buy Alloy Steel 
with Confidence” is new 24-page booklet 
describing heat treatment and control 
steps for alloy steel. Full explanation 
along with illustrations of each step in 


alloy steel processing. Joseph T. Ryerson 
& Son, Inc. 


7, EDDY CURRENT A-C MOTOR 
CONTROL 


A-c motor having a variable speed out- 
put with a constant-torque characteristic 
for applications which include the driv- 
ing of equipment such as calenders, print- 
ing presses, paper and metal splitters and 


conveyors. Accomplished by using the 
eddy current principle, this motor oper- 
ates directly from a 2- or 3-phase a-c line. 
Continuous duty speed ranges as high as 
10:1 are possible in the smaller sizes; in- 
termittent duty speed range is infinite in 
all sizes. Operation is completely ex- 
plained in the illustrated 12-page Bulle- 
tin 611-D. Louis Allis Co. 


8. ELECTRIC CONTROL DEVICES 
Complete line of electric control devices 
for industrial and commercial applica- 
tions are fully listed and illustrated in 
Bulletin No. 100,000. Its eight pages in- 
clude rheostats, resist... relays, motor 
starters, contactors, control accessories 
and dimmers. Ward Leonard Electric Co. 


Clip card on dotted line—fill in and mail. Only those requests will be processed 


that originate with readers of record or their 


9. ELECTRICAL CONNECTORS 

Complete catalog (No. 50) showing all 
types of solder and solderless connectors 
with illustrations giving dimenions, rat- 
ings and prices. Included in the 69 pages 
are lugs, neutral bars, terminal block 
connectors, automotive lugs, fuse clips, 
connectors, clamps, shading coils, switch 
blades, sheet terminals and multiple lugs 
and connectors. Ilsco Copper Tube & 
Products, Inc. 


10. MOTOR EXCHANGE PLAN 
Four-page, two-color brochure (GEA 
5180) explains motor exchange plan for 
machinery manufacturers. Motors on plan 
are open dripproof 4-pole, 60 cycle type 
rated from 1 to 5 hp. General Electric Co. 
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11. COMMERCIAL GLASSES 


Fourteen-page bulletin, “Properties of 


Selected Commercial Glasses” 


(B-83), 


contains basic information about the im- 
portant properties of glass. Composition, 
stresses, heat transmission, table of appli- 
cations, electrical properties and corro- 
sion resistance of various types of glass 
are discussed in detail. Corning Glass 


Works. 


12. CARBON-GRAPHITE MATERIAL 
Carbon-graphite material used for bear- 
ings, rings, valve parts, pump blades, 
bushings and seals, is thoroughly describ- 
ed in 64-page wire-bound catalog. Phys- 
ical properties, chemical resistance, op- 
erating information, and sixty different 
applications are topics in this color illus- 
trated catalog, “Graphitar”. Graph shows 
many of the characteristics. United States 
Graphite Co. 


13. CAPACITOR DECODER CHART 
Chart, printed in color, shows the RMA 
color-band coding for molded tubular 
paper capacitors with corresponding nu- 
merical: values of capacitance, tolerance 
and voltage. By matching color-coded 
capacitor to units on the chart values 
may be read directly. Aerovox Corp. 


14, ARMORED MOTORS 


Eight-page bulletin No. 1524 explains 
new developments in the enclosed motor 
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design with section views in color. Fea- 
tures discussed include armorclad asbes- 
tos-protected windings, drip-proof hous- 
ing, lubrication, castings, ventilation, rotor 
laminations and temperature effects—for 
motors rated from % to 250 hp. U. S. 
Electrical Motors, Inc. 


15. FIBERGLAS INSULATION 
Thirty-six page publication describes 
Fiberglas and Fiberglas-base materials 
available for the insulation of wire, cable 
and electrical equipment of all types. The 
publication illustrated with numerous 
photographs, charts and tables covering 
types of materials and properties and the 
concluding section provides comparative 
test data. Owens-Corning Fiberglas Corp. 


16. PLASTICS LAMINATES 

Evaluation of the 50 grades of formica 
with respect to properties such as water 
resistance, dimensional stability, mechan- 
ical strength, electrical characteristics, 
machinability, chemical resistance and 
other important properties is included in 
this 16-page catalog (No. 143). Includes 
various forms such as sheets, tubes and 
rods, molded parts, postformed parts and 
Pregwood. Illustrations show applications 
ranging from textiles to electronics. The 
Formica Co. 


17. FLAME RESISTANT PLASTICS 
Data sheets and technical descriptive 
material is contained in this 16-page elec- 


OCTOBER—1949 


Do not use after November 30 


Please have manufacturers send literature bearing numbers 
as circled on this card. 


I a arhiiieieninniienitidenenbteippienencitemnenernmnesiaioanicemms A Oceans 


Company. 


I caccetcinicmee meena 


City 


Principal Products Manufactured___ 


(Print or Type) 


(Print or Type) 


(Print or Type) 


(Print or Type) 


(Print or Type) 


I inca I tii siitnntiinedinsesc 
(Print or Type) 


(Print or Type) 


ices cptinsbieniniarnntecineaimiareemaieenio 


POSTAGE WILL BE PAID BY— 






(Print or Type) 


FIRST CLASS 
PERMIT NO. 45 


SEC. 510 P.L. & R. 
NEW YORK, N. Y. 





trical folio on Glastic Grade g 
resistant plastics. Property chart, 
tion curves, sizes, present and Potentia| 


applications are published, > 
Plastics, Inc. Laminate 


18. PHOTOELECTRIC CELLS 
Selenium self-generating p 

cells are described in four-page 

(PC649). Technical information such 

diagrams and curves describe the He 

struction, performance characteristicg 

applications of the photocells, 

show current sensitivity, voltage 

internal resistance and spectural sensi. 

tivity. International Rectifier Corp, 


19. MAGNET WIRE 


Square, round and rectangular Magnet 
wire with cotton, glass and paper ingy. 
lation is included in this 32-page 
(No. 23). Physical and electrical wire 
data in tabular form, NEMA standard, 
and general technical data are included, 
Rome Cable Corp. 


20. FELT MACHINE MOUNTINGS 
Technical data on felt for machine 
mounting available in three thicknesses 
and densities is given in 20 page booklet 
“Westsorb.” Typical vibration examples 
in various fields are analyzed with photo- 
graphs and charts. Western Felt Works, 


21. HYDRAULIC SEALS STANDARDS 
Complete listing of standards for leath- 
er and synthetic rubber packings has 
been made in this 32-page booklet, Stand- 
ards for U-type, cup, O-ring, backup 
washers are listed in chart form with 
illustrations. E. F. Houghton & Co, 


22. COPPER BASE CASTING ALLOYS 

Fifty-two page handbook (JMLCO 
F-CC4) includes such pertinent data as 
metallurgical considerations, properties 
of various copper-base alloys including 
tin bronzes, red and yellow brasses, man- 
ganese, aluminum and silicon bronzes. 
All standard specifications are included. 
Federated Metals Division, American 
Smelting and Refining Co. 


23. METAL MOULDINGS AND SHAPES 

Cold rolled metal mouldings and 
pressed shapes for general industrial 
uses are listed and illustrated in this 
165-page catalog (No. 9). Included are 
rolled mouldings, bent frames, lap seam 
and windshield shapes, formed ends, 
louvers, and cabinets. Seven sections cov- 
er the entire line. Dahlstrom Metallic 
Door Co. 


24. MOTOR EXCHANGE PLAN 

Single and three-phase motors from 
1-20 hp may be exchanged in one of three 
ways depending upon warranty and ex- 
tent of failure. Booklet SM-5243 describes 
plan in detail. Westinghouse Electric 
Corp. 


25. PREFERRED TUBE TYPES 

List of preferred tube types published 
to enable new equipment designers 
reduce manufacturing costs. Explanation 
of Preferred Tube Program included. 
Tube Department, Radio Corporation of 
America. 
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New Class “B” Relays 


The newest and most outstanding member 
of Automatic Electric’s relay family is the 
Class ‘‘B’’—even better than the widely 
used, widely copied Class ‘‘A’”’ Relay. De- 
signed for ordinary relay service—open- 
ing, closing or switching circuits—and 
for extremely high-speed operation. Inde- 
pendently operating twin contacts assure 
perfect contact operation. Contact points 
are dome-shaped to maintain uniformly 
low contact resistance. May be arranged 
in one or two pileups with maximum of 
16 contacts on 13 springs in each pile. 
















In Automatic Electric’s 





complete line of relays, 





there are over forty 






basic types—offering 






spring and coil combi- 





nations in almost infi- 








nite number. They are Hermetic Sealing 


Available To Maintain 
Automatic Electric Quality 


All Automatic Electric Relays can be ob- 
tained in hermetically sealed housings to 
maintain the high quality for which these 
relays are famed. The “sealed-in’’ con- 
trolled atmosphere protects them from 
electrical or mechanical failure resulting 
from varying conditions of temperature, 
dust, humidity, acid, fungus or air pressure 
—and makes them completely tamper- 
proof. 





dependable and proved 





products of an organi- 





zation that has made 






electrical remote con- 






trol its business for 






more than fifty years. 






Automatic Electric The New Type 45 Switch 
Here, for example, is a rotary switch that’s 
new and better! Faster... 70 steps a second. 
Greater capacity ...up to 10 (or more) 
25-point bank levels, with single-ended 
wipers available for 50-point operation. 
Simpler . .. only one field adjustment. 
Compact rotary and re-set type switches 
are also available with 10-point bank 
levels and speeds of 35 steps a second for 
automatic or remote-control operations. 
And there’s the famous ‘““Two-Motion 
Switch” that selects one circuit from 
among two hundred in just 2 seconds or 
less. It’s a re-set type switch adaptable to 
either automatic or remote control. 


Stepping Switches are 
designed and built to 
assure exceptionally 
long life. A complete 
range of Automatic 
Electric Switches is 
available for all remote 


control applications. 





CHICAGO 


For help in the field of remote control, call in an RELAYS SWITCHES 
Automatic Electric field engineer. Meanwhile, send VAN 
for helpful literature. Address AUTOMATIC ELEC- A J u WU us A u ! x ae . E ! UJ . 





TRIC SALES CORPORATION, Chicago 7, Ill. In 
Canada: Automatic Electric (Canada) Ltd., Toronto. 
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BECAUSE OF ITS KNURLED HEAD, 
672 AS AOE ei 


BEFORE A WRENCH 
BECOMES NECESSARY 


ni 


OO) KNURLED 


SOCKET HEAD CAP SCREWS 


The Knurled Head of the “UNBRAKO” 
Socket Head Cap Screw does triple duty: 
(1) the Knurling provides a sure, slip- 
proof grip; (2) the Knurling speeds 
assembly, because it enables the 
“UNBRAKO” to be screwed in faster and 
further with the fingers—handiest of all 
wrenches—before a “key” becomes nec- 
essary; (3) the Knurling permits positive 
locking. Available in standard sizes from 
No. 4 to 1” diameter, in a full range of 
lengths. Other sizes to special order. 
Write for your copy of the “UNBRAKO” 
Catalog. 





Other ““UNBRAKO” 
Products include: 


Socket Set Screws with Knurled 
Cup Points, Socket Set Screws with 
Knurled Threads, Square Head Set 
Screws with Knurled Cup Points, 
Knurled Socket Head Stripper Bolts, 
Precision-Ground Dowel Pins, 
Fully-Formed Pressure Plugs. 


\2) Ss STANDARD PRESSED STEEL CO. 


PENNSYLVANIA 


S 
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BOX 594, JENKINTOWN, 


“Serving indestry continuously since 1903 through Industrial Distributors” 















the axis of rotation assuring freedom from vibration 
Trip-arm’ guard prevents accidental actuation of the trip. 
ping mechanism. Normally set at the factory at about 15 
per cent overspeed for speeds up to 500 rpm and 10 per 
cent for higher speeds; device can be adjusted in the 
field. Rotating trip-mechanism, bolted to the end of the 
shaft, consists of a spring-loaded plunger assembly held jn 
restraint by a trigger fastened to the weight support bracket, 
Pivotal action of centrifugal force on the weight Support 
bracket is restrained by a calibrated spring. When shaft 
speed exceeds the pre-set limit, lower weight moves up 
disengaging the trigger. Spring-loaded plunger strikes q 
trip arm pivoted at its center in the stationary housing 
actuating the double-throw switch. Device has to be reset 
manually. Switch is rated at 10, 5 and 3 amp at 125, 250 
and 460 volts a-c respectively. D-c capacity is % and | 
amp at 250 and 125 volts. Allis-Chalmers Mfg. Co., Box 
512, Milwaukee 1, Wis. 


RESIN INSULATING FILM 


Electrical insulating film for coils is applied like tape 
followed by a heat-treatment that bonds it into a unified 
layer of insulation is made entirely of synthetic resins 
with no plasticizers or fillers. Applicable to electrical 
coils of all types from galvanometer coils to high voltage 
transformers; provided in 60 yard rolls, widths up to 42 
in. and in thicknesses of 2, 4, 6 and 8 mils. Not sticky to 
touch, tape is wrapped around a coil and cured for 1-2 hours 
at temperatures between 200 F and 300 F depending upon 
requirements, Dielectric strength, a function of the cure, 
is 1750 volts per mil of thickness on fully cured film: 
insulation resistance of a 1 in. width of the film is greater 
than 10%, power factor at 60 cps is 0.006 and has a water 
absorption of 3 per cent in 24 hours. Minnesota Mining 
and Mfg. Co., 900 Fauquier St., St. Paul 6, Minn. 


NEOPRENE HEATER CORD 


All-neoprene insulated heater cord, resembling in appear- 
ance an oversize lamp cord, dispenses with conventional 
outer braid. Coroprex applications include power supply 
cords on irons, toasters, roasters,percolators, curling irons, 
soldering irons and scientific electric apparatus. Approved 
by Underwriters’ Laboratories for use up to 90 C, it is 
made in 18 and 16 gage wire size in two conductor only. 
It withstands the 3000 cycle test applied to conventional 
type HPD heater cord. Cornish Wire Co., 15 Park Row, 
New York 7. 


HYDRAULIC DYNAMOMETER 


Capacity of 30 to 300 foot pounds for load testing large 
electric motors is provided by this hydraulic dynamometer 
that may be placed directly on the floor. Jack screws to ad- 





just height and adapters ranging from 1% to 2% in. for 
motor shafts are furnished. Tests possible with Model SA- 
483 are idle, pull-in, pull-up, full-load and locked ; the locked 
test may be made without shutting off the motor to insert 
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A NEW KIND OF PACKAGE 
FOR THE SHAVEMASTER 


Combination case and cord holder . . . molded of a Celanese 
plastic and built for long service life. 











3-piece motor housing and 2-piece field coil bobbins molded 
of Lumarith XF—flame and heat resistant cellulose acetate 
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When the Sunbeam Shavemaster was given its revolu- 
tionary new shape, the manufacturer again specified 
the same Lumarith* plastic formulation that proved so 
successful in the former model. 


The acceptance of Lumarith for a high quality shaver 
is proof of the advantages this Celanese plastic can give 
to electrical parts and products: 

@ shatterproof toughness 

@ flame and heat resistance 
@ form retention 

@ U. L. approval 

@ color range 

@ production speed 


Celanese offers its cooperation in testing and develop- 
ing this Lumarith formulation for new applications. 


Celanese Corporation of America, Plastics Division, 
Dept. 5-J, 180 Madison Avenue, New York 16, N. Y. 





PLASTICS 


*Reg. U. S. Pat. Off. 


Model W Shavemaster, Sunbeam Corporation. Plastic parts molded 
by Chicago Molded Products Corp. 
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a locking pin or similar device. Dynamometer can not be 
used to make a heat run. Foot control cylinder anq test 
gage may be placed in a convenient position. Wagner Elec. 
tric Corp., 6454 Plymouth Ave., St. Louis 14, Mo, 


SMALL CLAMPS AND STRAPS 


Fabricated of brass, copper, stainless or plated Steel, 
small clamps and straps may be used with smaller sizes 
of electric wiring, installation of machine Wiring and 
mounting copper tubing. Made with one or two hole style 
either plain or reinforced in 1, 2, 3, and 4 gang ynits- 
coiled perforated metal stripping for tubing support is also 
available. All clamps and straps are for 3/16, 4%, 5/16 oy 


@ * 3 in. cables or tubing. Victor Specialties, 775 Main St,, 
SINESS Whi New Rochelle, N. Y. 
WAX AND COMPOUND POT 


Electrically heated portable 


/ aie wax and compound pots are 
ay Or a GC: My equipped with immersion 


thermostats in two standard 


EE temperature ranges of 200 to 
450 F and 300 to 550 F and 
There are nearly three times as many fac- made in 3 and 5 gallon sizes 


with or without drain cocks. 
Inner pot and top flange is 
of one-piece drawn steel; 
outer casing is hard-temper 
cold-rolled steel; insulation is 
glass wool. Heating elements 
cover bottom and most of side giving even distribution and 
low concentration of heat. Adjustable sensitive element 
consists of a high expanding stainless steel tube encasing 
low expanding nickel rod. Electro Engineering Co., Ine., 
114 Liberty St., New York. 


tories in New York State as in any other— 
creating the nation’s largest market for in- 


dustrial products. We’ll be glad to send ad- 
ditiorial facts. Write: N. Y. State Dept. of 
Commerce, Room 382, 112 State St., Al- 











‘Laboratory and Engineering 


‘Equipment 





Pi " TV-FM SWEEP GENERATOR 
. Continuous range coverage up to 240 mc for all TV 
, Sac be A wall ; 7 
SI TITEL Fasteners carriet and i-f frequencies i: provided in this TV FM 
sweep signal generator Model 3435. Main frequency dial 
is marked with channels as well as frequencies; there is 
no gap in frequency. Continuously variable sweep width 


= f pees Be. on 
ona aiiea aevices 


eae ae co 


UNITED-CARR 


ror cost-cutting 


design engineering 
service 


e(} Send us your specifications or 
requirements. Address Dept. 13 


UNITED-CARR FASTENER CORP. | from 500 ke to 12 mc; phase controlled sweep voltage for 


Cambridge 42, Mass. | oscilloscope horizontal input; and standby switch for tem- 
porary silencing are some operational features of genera- 


MAKERS ¢ DOT STENERS 4 tor. Copper plated steel construction, enclosed critical cir 
, 9: | cuits, static shielded power transformer and ceramic capact- 
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Approximately 
full size 


th 
Desicn engineers have already utilized the SB-1 for 
over 10,000 control combinations on circuits up to 20 am- 
peres at 600 volts a-c or d-c. 


Standard parts and a simple basic design mean longer life and 

low initial cost to you. There’s a standard SB-1 for most 

jobs, and they’re ready on four weeks’ delivery. If a stand- 

ard can’t satisfy, we’ll build what you want from standard 
‘ cams, contacts, and fingers of the basic design. 


A variety of attractive switch handles, and watertight, 
dust-tight, oil-immersed, fabricated-metal, or explosion- 
proof housings are available to fit your particular installa- 
5S I tion problems. Mount on panels 4% to 2 inches thick. 
= Switch shown is 814 inches over all, 234 inches wide, 4144 
inches high. 


* it’s the.... coOnTROL 


NE Your nearest General Electric sales representative will be 
A glad to assist you in the selection of an SB-1. Also, ask 
him for a copy of GEA-4746 that gives additional informa- 


TRANSFER tion about the SB-i, or write to Apparatus Department, 


Why not try an SB-1 on your particular control problem? 


General Electric Company, Schenectady 5, New York. 


SWITCH 


GENERAL je) ELECTRIC 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 








AND GENERATOR TO 


good brush 
performance 




















CARBON BRUSHES 
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tors for all trimmer, coupling and by-pass applications 
Black metal case has aluminum front panel with bade 
red and white characters etched on; measures 15% x 14, 
x 6% in. Triplett Electrical Instrument Co., Bluffton, Ohio 


MUTUAL CONDUCTANCE TUBE TESTER 


Light-weight portable tube tester with mutual condye. 
tance circuits checks all AM, FM and TV tubes. Scaje 
readings range from 0-3000-6000-15,000 microhms, Built. 
in selector chart, line adjustment, fuse, pilot lamp. Case 
measures 71% x 11% x 16% in. and instrument has a weight 
of 15 pounds. Hickok Electrical Instrument Co., 1054) 
Dupont Ave., Cleveland 8. 


D-C POWER SUPPLY 


Regulated power source, Model 1210, for laboratories 
test stations and other applications will provide d-c power 
at constant output voltages to two separate circuits. Switch- 
ing arrangement allows adjustable independent outputs from 
0-500 volts d-c at 0-150 ma; paralleling outputs through the 
common negative doubles the current available. D-c output 
voltage varies less than 2 volts for a line variation of 20 
volts; internal impedance of 5 ohms in each output is 
halved when units are used in parallel; a-c ripple is less 


than 10 mv. Two center-tapped independent a-c outputs of 
6.3 volts at 3 amp are provided which may be connected to 
produce any potential increment up to 12.6 volts at 6 amp. 
Power consumption is approximately 450 watts under full 
load from a 115 volt, 50-60 cycle a-c power line; protected 
by fuses. Measuring 21 x 16 x 14 in. all components are 
mounted to front panel which may be removed and mounted 
in standard 19 in. relay rack requiring 12% in. of rack 
space. Designations are engraved in the aluminum panel; 
cabinet and panel are finished in black wrinkle enamel 
Furst Electronics, 12 S. Jefferson St., Chicago 6. 


IMPEDANCE METER 


Used in conjunction with a 
suitable oscillator and vacuum- 
tube voltmeter, impedances 
from 0.1 to 100,000 ohms 
through a wide range of fre- 
quencies may be measured with 
this meter. Impedometer com- 
pares the voltage drop across a 
resistive standard when_ the 
same current is flowing in both 
circuits. Standard resistors ac- 
curate to 1 per cent are used. 
Special determinations possible 
include: impedance changes due to mechanical changes; 
effect of d-c in circuit components; transformer character- 
istics; separation of resistive and reactive components; a-¢ 
characteristics of batteries; and vacuum tube studies. Elec- 
trodyne Co., 899 Boylston St., Boston 15. 
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@ Ford Motor Company uses Micanite 
V-rings and commutator segments in the 
construction of generators and starter 
motors for reliable, long-lasting service. 





‘cama COMMUTATOR V-RINGS AND SEGMENTS 


help FORD build reliable generators and starters 


Good dielectric strength . . . resistance to moisture, heat, pressure and abrasion . . . 
accurate dimensions: these properties of Micanite V-rings and segment plate assure 
sound commutator construction and reliable performance. 

Built up of selected Mica splittings and binders, Micanite is hard and tough. 
Cured under heat and hydraulic pressure, it has low compressibility. Films will not 
slip, ooze or shear under the high pressures of assembly or operation. Micanite resists, 
better than other materials, the attack of moisture and repeated heating and cooling. 

One-piece, two-piece or sectional V-rings are made to close tolerances for easy 
assembly. Segments are factory cut to insure uniformity in size and thickness. We offer 
facilities and technical assistance based on 56 years’ experience in making fine elec- 


trical insulation. For further information, contact our nearest sales office. 


rAICA esulaline COMPANY 


Schenectady 1, New York 





Offices in Principal Cities 
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Donald G. Smellie has been advanced to director of the 
engineering division and Dr. G. Pierce Daiger replaces him 
as chief engineer of The Hoover Co., North Canton, Ohio 
| Dr. Daiger had been executive engineer. At the same time, 
| the engineering department was given a new status as the 
Engineering Division in keeping with the place the engi- 
| neering group occupies with respect to the other divisions 
of the company. James W. Weaver, former staff engineer, 
was named chief inspector of the newly-formed inspection 
division, while John B. Trout was promoted to superin. 
tendent of the division. 





Donald G. Smeliie Dr. G. Pierce Daige 


Claude C. Randolph has been appointed acting works 
manager of Western Electric’s Point Breeze Works in 
Baltimore and works manager of the Tonawanda Plant in 
Buffalo, N. Y. as well as the Allentown Plant in Allentown, 
Pa. F. E. Henderson was named manager of the radio shops 
at Point Breeze. 


F. B. Law, a mechanical engineer, is now assistant to the 
manager of manufacturing of General Electric's Aeronautic 
and Ordnance Systems Div., Schenectady. 











Murray Owen, with a background in the electrical in- 
dustry dating back to the time asbestos wire was first 
introduced, has come out of retirement to become general 
sales manager of Western Insulated Wire Co., Los Angeles. 
Mr. Owen went with General Electric Co. in 1920 and for 
many years was associated with the York Division. Three 
years prior to his retirement in 1948 he was put in charge 
of the entire electrical cord and cable division of the Con- 
struction Material Department. 





Capt. Henry E. Bernstein, U.S.N., has assumed the direc. 
torship of the Armed Services Electro Standards Agency 
at Ft. Monmouth, N. J., through a joint Army, Navy and 
Air Force agreement 










Dr. Oliver D. Sledge is now a staff member of the Na 
tional Bureau of Standards in Washington, D.C., where 
he will do research work in microwave standards. 










G. L. MacLane, Jr., has been appointed manager of Engi- 
neering Laboratories of the Westinghouse Electric Corp, 
East Pittsburgh, Pa. He was formerly assistant manager. 





Sold through Electrical Wholesalers 
SALES OFFICES IN PRINCIPAL CITIES 


RUSSELL & STOLL COMPANY. ING. 


ecision-Built Electrical Equipmer Hendley N. Blackmon has been appointed assistant man- 
5 BARCLAY STREET, NEW YORK 7, N. Y ager of engineering association activities for Westinghouse 
Electric Corp., with headqaarters at the East Pittsburgh 
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ANNA ERE 


Now! Delco Appliance’s Revolutionary 


_ NEW RIGIDFRAME MOTOR 


Available For Your Needs 


eS 
Here’s a new 
appliance motor — 
New in 


mechanical features — 


New in 


electrical performance 





In the new DELCO APPLIANCE RIGIDFRAME 
motor four welded struts lock the lamina- 
tions in place and provide a rigid frame 
upon which the motor is assembled. The 
recent development of new welding tech- 
niques by Delco Appliance engineers makes 
possible this revolutionary type of motor 
construction which has superior mechanical 
features and electrical performance. 


RIGIDFRAME CONSTRUCTION insures 
against misalignment frequently caused 
by rough handling in manufacture and 
shipping. The rigidity of the welded struts 
and motor end heads assures concentricity 
between stationary and moving parts— 
maintains positive bearing alignment, assur- 
ing freedom from binding or freezing. 
Magnetic noise is greatly reduced, too— 
with resultant quietness of operation. 

RIGIDFRAME CONSTRUCTION allows 
maximum utilization of magnetic material— 
thus reduces electrical losses and improves 
electrical performance. This effective use 


DELCO APPLIANCE DIVISION, General Motors Corp., Rochester, N. Y. 


Also manufacturers of automatic Delco-Heat and Delco Water Systems for farms and homes. 
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of magnetic material results in a high 
pullout torque, which insures against 
burned out windings under heavier work 
loads. 


In addition to these outstanding features 
the new DsgLCO APPLIANCE RIGIDFRAME 
motor has a one-piece, die-cast rotor and 
fan for added performance—a heavy duty 
starting switch which gives smooth, trouble- 
free starting under maximum loads—and 
nylon insulated windings covered with a 
thermo-setting insulation varnish, for 
freedom from electrical breakdown. 


The new RIGIDFRAME motor is another 
example of the engineering and research 
that has made Delco Appliance a leader in 
the production of small motors. Whether 
you need a Split-Phase, a Series-Universal, 
or an automotive Heater and Defroster 
motor—you can depend on Delco Appli- 
ance design and quality. Our engineers will 
be glad to work with you in designing the 
motor to fit your exact needs. 








New Dsico APPLIANCE 
RIGIDFRAME = SPLIT-PHASB 
Morors for washing ma- 
chines, ironers, blowers, 
control devices, office equip- 
ment, and other electrical 
appliances. 





Detco APPLIANCE AUTO- 
MOTIVE HEATER AND Ds- 
FROSTER Morors. Also for 
seeders, small blowers, cool- 
ing and ventilating fans, 
and other appliances. 





Detco APPLIANCE SERIES- 
UNIVERSAL Morors for 
sewing machines, office 
machines, small blowers, 
motion picture projectors, 
farm machinery and rhe 
uses. 
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THESE SCREWS 


Abvsaser IMPORTANT QUESTIONS = 
ABOUT WHICH Zo4denonaT0 USE Seam 


Uniformity? 


Elco heads, threads, slots are made 
consistently alike under a system of 
rigid production control. This is 
assurance against defects and costly 
delays. 


Fast Assembly? 


Quick, easy-starting points with ac- 
curately formed heads, threads and 
slots qualify Elco Fasteners for me- 
chanical pick-up and driving. Hours 
of handling time are saved. 


Tensile Strength? 


Elco fasteners hold securely in place, 
continuously under maximum tension, 
because they are made from special 
analyzed steels, selected by experience 
and maintained from constant sources. 


Customer Satisfaction? 


The dependability of Elco fasteners 
to provide uniformity, fast assembly 
and maximum tensile strength means 
a superior product and trouble-free 
assembly operation. 


Write today and inquire about Elco fasteners to meet 
your assembly requirements. Send for catalog No. 48. 


[ = eco ‘ano SCREW CORPORATION 


1916 BROADWAY ROCKFORD, ILLINOIS 
WOOD SCREWS @ MACHINE SCREWS ¢ MACHINE SCREW NUTS 
DRIVE SCREWS © CAP SCREWS © LAG SCREWS © SPECIAL SCREWS 

TAPPING SCREWS © STOVE BOLTS © PIPE PLUGS 



























Works. As assistant to Frank Thornton, Jr., he wil] work 
with Westinghouse engineers in the preparation of Pape 

to be presented before engineering associations. Mr, Black 
mon returns to Westinghouse, where he previously headed 
the Technical Press Bureau, after an absence of four Years 
with the McGraw-Hill Publishing Co., last as managi 

editor of Electrical World. Sing 


Frank W. Godsey, Jr., heads the Special Products Devel. 
opment Division recently created by the Westinghouse 
Electric Corp., East Pittsburgh, Pa. Mr. Godsey’s division 
will bring new products from the research to the develop. 
ment stage and will handle special military developments. 


Fa 
Frank W. Godsey, Jr. 


Frank M. Mason, Jr. 


Frank M. Mason, Jr., who for several years has been 
manager of the Research Division of Fairbanks, Morse & 
Co. of Chicago, has been appointed director of engineering, 
He has been with the company since 1922, lately in charge 
of research. 


S. L. Manning has been appointed by the Reynolds Metals 
Co., Louisville, Ky., as assistant product manager for their 
wire, rod, bar, structurals and cable division. 


Fred T. Miller and R. A. Stumm, Jr., have been elected 
vice presidents of Adel Precision Products Corp., Burbank, 
Calif. and Huntington, W. Va. Mr. Miller is in charge of 
engineering and sales and Mr. Stumm is in charge of man- 
ufacturing at the Burbank Division. 


Appointment of L. H. Flora as chief engineer and R. A. 
Hartman as manager of field engineering has been made 
by Tinnerman Products, Inc., Cleveland. 


Marshall J. Murphy has been named general superin- 
tendent of all departments of the Wheeler Insulated Wire 
Co., Waterbury, Conn. 


J. C. Fink has been named assistant to the vice president 
in charge of engineering of the Westinghouse Electric 
Corp., East Pittsburgh, Pa. Since 1948 Mr. Fink has been 
manager of the industry engineering dept. 


Louis L. Pacent, Jr., has been appointed manager of the 
industrial engineering department at Emerson Radio and 
Phonograph Corp., New York. 


William Warten Davis has been appointed to the Ele¢- 
tronics Division of the National Bureau of Standards, 
Washington, D.C., where he will do research on the high 
speed electrostatic memory of the electronic digital com- 
puting machines. 


Frank J. Aschenbrenner and Earl C. Clark are now 4as- 
sistant directors of research and engineering for the Air 
Reduction Sales Co. Mr. Aschenbrenner is in charge of 
the Air Reduction Murray Hill (New Jersey) Laboratories 
and Mr. Clark is in charge of the development and engi- 
neering groups. Other appointments include J. K. Hamilton 
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From the pouring of the mel 


expert processing to the finishec 


of Wilbur B. Driver craftsmer 
TOPHET resistance alloys which are always 


dependable source of heat in electrica 


WILBUR B. DRIVER COMPANY 
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150 RIVERSIDE AVENUE, NEWARK 
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on fine electrical and elec- — 

tronic equipment. After DPM RACK AND 

33 years of building elec: |} PANEL TYPE CONNECTORS 
trical specialties, Cannon 2 2 

nidials cuatiense to ylo- ...for narrow mounting requirements, 


this design follows the general con- 
struction of other Cannon Electric DP 
Connectors and is available in two sizes 
and contact arrangements: 14 and 20. 

The two large polarizing contacts are 
10-amp., 120-volt; small contacts 5-amp., 
120-volt. Insulation is melamine, con- 
tacts are brass, silver plated on pins, 
cadmium plated on socket contacts. 


Address Dept. J-118 for further information. 
Cannon Electric Development Company, Divi- 
sion of Cannon Manufacturing ration, 3209 
Humboldt St., Los Angeles 31, Calif. Canadian 
factory and offices, Toronto, Ontario. World ex- 
port (excepting British Empire) Frazar & Han- 

Francisco, Los Angeles and New York. 


neernewand bettertypes 
of connectors, maintain- 
ing its reputation for 
progress and develop- 
ment. In the 13 major 
type series of connectors 
will be found most of the 
requirements for quick 
disconnection of electri- 
cal circuits. For a survey 
of the general line, write 
for Condensed Catalog. 


L sen, San 


SINCE 1915 


cannon @ aaserai¢ 


SEG. U.S. PAT. OFF. 





Different 


Prices Reduced 28°, to 55° on 
same capacity 

Twice capacity of older models 

Hydrogen pressure increased 

No sputtering or false contacts 

No deterioration from inactivity 

Withstands higher temperatures 

Lower operating angles 


* 
* 
* 
* 
* 
* 
* 


5 new models 


ash for Bulletin 525 






NEW 27 NOER ppessur® 
INPRO 


eg TT di) fai) 


MERCURY SWITCHES and RELAYS 


DURAKOOL, INC., 1010 N. MAIN St., ELKHART, INDIANA 
IN CANADA: CONTROLITE ENG. & SALES, LTD., ee 5, ONTARIO 
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as manager of apparatus research division with H. Oo. Klinke 
as assistant manager. 


Ben Nash, president of the American Designers Instit 
and a faculty member of the New York University’s Schoal 
of Commerce, has been promoted from lecturer to adieu 
professor of marketing. Ye 


COMPANY BRIEFS 
Seance reer errr iii 


Glass Machinery Co., Fairfield, Conn., designers and builders 
of special machinery, announce its policy of performing such 
services on a firm-bid, guaranteed-performance basis. 


Lenkurt Electric Co., San Carlos, Calif., manufacturer of 
carrier equipment for wire-line and radio-link communica. 
tion, electrical wave-filters and toroidal coils has incor- 
porated a Canadian subsidiary company which has its plant 
located at 926 Hastings St., Vancouver, B. C. 


Detrex Corp., Detroit, now has a Process Engineerirg 
Department headed by George W. Pew. 


Federal-Mogul Corp., Detroit has acquired the National 
Formetal Co. of Cleveland, Ohio, manufacturers of rolled 
split bushings. 


General Electric Co.’s Receiver Division at Electronics 
Park, Syracuse, has announced the licensing of Edwin |, 
Guthman and Co. of Chicago as manufacturers of General 
Electric’s new horizontal sweep and high-voltage trans- 
former for television receivers. 


Dorman Machine Tool Works, Mt. Vernon, N. Y., and 
Thriftmaster Products Corp., Lancaster, Pa., have announced 
consolidation of their manufacturing and sales activities. 


Precision Metalsmiths, Inc., Cleveland, makers of small 
parts utilizing the “lost wax’ method of precision invest- 
ment metal casting, have created a new engineering-design 
department. It will be headed by Leonard G. Daniels. 


The Planet Mfg. Co., Bloomfield, N. J., a new company 
headed by Phillip Greenspan, has been organized to manu- 
facture dry electrolytic capacitors. 


Superior Sheet Steel Division of Borg-Warner Corp., Chi- 
cago, has announced the sale of its plant near Canton, Ohio, 
to the Louis Berkman Co. of Steubenville, Ohio. It has a 
capacity of 12,000 tons per month. 


New company, the Southern Extrusions Co., in Magnolia, 
Ark., has been organized to produce extruded aluminum 
shapes. 


Crocker-Wheeler Div. of the Joshua Hendy Corp., Am- 
pere, N. J., has been purchased by the Elliott Co. of Jean- 
ette, Pa., whose other plants are located at Ridgway, Pa., 
Springfield, Ohio and Newark, N. J. Crocker-Wheeler, one 
of the oldest manufacturers of motors and generators dating 
back to 1885, will be known as the Crocker-Wheeler Div. 
of the Elliott Co. Charles A. Butcher, general manager of 
Crocker-Wheeler, has been elected a vice president of the 
Elliott Co. 


Burke Electric Co. of Erie, Pa., manufacturers of motors 
and generators, has been purchased by Marathon Electric 
Manufacturing Corp. of Wausau, Wis. Marathon also op- 
erates a plant at Earlville, Ill. The line of equipment of 
Marathon Electric Mfg. Co. now extends from sub-frac- 
tional to 1500 hp in d-c and a-c motors and generators. 
The Erie company, incorporated in 1906 will be known as 
the Burke Division. 


General Electric’s tube divisions have established three 
regional sales offices to cover the East, Midwest and Pa- 
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TOTAL WELDING TIME: 
FIVE MINUTES 


ry is the way Vincent Russo, Superintendent 
of the Harrison Steel Cabinet Company of 
Chicago, tells the story: 


“Although our steel cabinets are electrically spot- 
welded throughout, we have found that carbon arc 
welding the corners and joints with Everdur* rods 
assures the additional strength and rigidity a quality 
item deserves. 


“Years ago we found that by bronze-welding our 
drawer guides in the cabinets, rather than screwing 
them in place, not only was added rigidity obtained, 
but we eliminated the possibility of drawers getting 
out of line because of loosened screws. 


‘In our average-size sink and wall cabinets there are 
a total of 54 carbon arc welds made with Everdur rod. 
While this seems excessive, our actual welding time is 
less than five minutes, due principally to the low 
melting point of this copper-silicon alloy rod. The 
additional cost of this welding is far overshadowed 
by the extra strength and added quality.” 


Anaconda Welding Rods are available in a wide 
range of alloys suitable for many oxyacetylene 
or arc welding purposes. They are fully described 
in Anaconda Publication B-13. For your copy 
write to The American Brass Company, Water- 
bury 88, Connecticut. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. aie 


*REG U.S. PAT. OFF 
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Electrically spot-welded Harrison Steel Kitchen 
Cabinets being carbon arc welded with Everdur rod.| 
Circles on finished cabinets, below, indicate 54) 
points where members are reinforced. : 
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INSULATING AND WATERPROOFING electric harness splice for 


hot-cold water controls and tub-spinning switches with “SCOTCH” 
Electrical Tape No. 33 at Bendix Home Appliances, Inc., South Bend, 
Indiana. 


Bendix Repairman insulates washer 
harness with plastic tape 


The Bendix Automatic Washer must per- 
form under humid conditions. Electrical 
wiring must have long-lasting, waterproof 
insulation. One operation — using only 
“SCOTCH” No. 33 Electrical Tape — 
guards motor leads, and harness splices 
against “shorts.” 

“SCOTCH” No. 33 Electrical Tape is the 
only material you need for perfect insula- 
tion on most jobs. Write for trial roll. 
Address: Dept. EM-119. 


“SCOTCH” No. 33 Electrical Tape 
® HIGH DIELECTRIC STRENGTH—over 7,000 volts. 







® THIN CALIPER—only .007 inch thick, takes less 


room in junction boxes and fittings. 


-®@ TOUGH—plastic 


alkalies, alcohols. 






backing is unaffected by acids, 







New “Job Size” 20 foot roll now available. Write Dept. EM. 


Ye 


LES IIe LTA 
















en OTCH 


BRAND 






ANOTHER ED PRODUCT 
EE 


Made in U.S.A. by MINNESOTA MINING & MFG. CO. 51. Poul 6, Minn. 
also makers of other “SCOTCH” Brand Pressure-Sensitive Tapes, 
“UNDERSEAL” Rubberized Coating, “SCOTCHLITE” Reflective 

Sheeting, “SAFETY-WALK” Non-Slip Surfacing, 
“3M” Abrasives, “3M” Adhesives. 










General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. 
In Canada: DUREX ABRASIVES LTD., Brantford, Ontario 










| cago, and Los Angeles. 


cific Coast with headquarters in Schenectady, N.Y. Chi 


Insulation Manufacturers Corp., New Brunswick, N, 
will handle Industrial Tape Corp.’s line of Permace] elec. 
trical tape. ‘ 


National Electronics, Inc., Geneva, IIl., have expanded 
their facilities to include the manufacture of industrial ree. 
tier, thyratron and mercury pool tubes. 


Panelyte Division of St. Regis Paper Co., Trenton, N. J 
has acquired a paper coating mill at Kalamazoo, Mich, 
which will be converted to the production of laminated 
plastics. 


Automatic Electric Heater Co., 
changed its name to Sepeo Corp. 


Pottstown, Pa., has 


Soreng Mfg. Co. this month will move into a new 60,000- 
sq ft plant in Schiller Park, a western suburb of Chicago, 


Tinnerman Products, Inc., makers of Speed Nuts, started 
on the construction of a new $1,500,000 plant on Brookpark 
Rd. in Cleveland. 


E. H. Titchener & Co. of Binghamton, N. Y., has organ- 
ized a special department for constructing wire samples, 


Marion Electrical Instrument Co., Manchester, N. H.,, 
manufacturer of electrical indicating instruments, has ap- 
pointed Walter W. Boes of Dayton, Ohio, as sales rep- 
resentative in the Ohio Territory. 


John A. Roebling’s Sons Co., Trenton, N. J., nationally- 
known manufacturers of wire products, announces that its 
new Denver, Colorado, office and warehouse located at 
4801 Jackson St. will be ready for occupancy on Sep- 
tember 30. 





ASSOCIATIONS AND SOCIETIES 





Zworykin Receives Lamme Medal 


Dr. Vladimir K. Zworykin, vice president and technical con- 
sultant of RCA Laboratories Division, Radio Corporation of 
America, received the Lamme Medal from the American Insti- 
tute of Electrical Engineers. Award, established in 1928 through 
a bequest of Benjamin Garver Lamme, chief engineer of West- 
inghouse Electric Corp., was given for outstanding contribution 


| to concept and design of electronic apparatus basic to modern 


television. Dr. Zworykin is a fellow of the AIEE, a member of 
IRE, the American Physical Society, Electron Microscopic 
Society of America and several other scientific societies. 


L. S. Morse Becomes First Honorary 


Member of the ACRMA 


Louis S. Morse, Sr., executive engineer of York Corp., re- 
cently became the first honorary member to be elected by the Air 
Conditioning and Refrigerating Machinery Association. ACRMA 
accords such recognition to those “who have brought unusual 
credit to the industry.” 


Alloy Casting Institute Elects Cooper President 


Harry A. Cooper, president of the Cooper Alloy Foundry 
Co., Hillside, N. J., was elected president of the Alloy Casting 
Institute. Other officers were R. W. deWeese, Electric Steel 
Foundry Co., vice president; E. A. Schoefer, Alloy Casting 
Institute, executive secretary and treasurer. 


Dr. E. C. Bain Awarded the Gold Medal of the ASM 


Dr. Edgar C. Bain, vice president, Carnegie-Illinois Steel Co., 
will receive the 1949 Gold Medal of the American Society for 
Metals. Established in 1943, the Gold Metal, one of the highest 
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accepted by people 
who know from— 


Experience 


e When a transformer gets the nod, year 
after year, of such astute buyers as de- 
signers and purchasing agents, the product 
has to be good. 

These groups have long been specifying 
and buying Standard Transformers for 
control and measuring on such equipment 
as elevators, cranes, electric furnaces, roll- 
ing mills, presses, hoists, and many others. 

Control transformers must be compact, 
accurate, and operate economically. Meter- 
ing transformers require highest accuracy. 
Standard Transformers meet these specifi- 
cations and have proved in many years of 
service, their long life and dependability. 
Standard builds transformers for all classes of service, 
including large power requirements. For indoor serv- 
ice, Standard makes air cooled or Askerel filled, and 


for outdoor service, Standard bas oil filled transform- 
ers. Specify and buy Standard Transformers. 


~ £ ig. 


THE STANDARD TRANSFORMER CO. 
WARREN, OHIO 
Representatives in Principal Cities 





, 
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honors made available in the metals industry, is given jn r 
nition of outstanding metallurgical knowledge and exceptional 
ability in the diagnosis and solution of diversified metallurgica| 
problems. 


Plastics Technical Article Bibliography Publisheg 


Exhaustive bibliography of the technical articles that have 
been written between 1907 and 1949 on laminating procedure 
and practice, materials, chemistry, etc., is included in the May 
issue of the SPE Journal. The references are classified under 
seven main headings: Resin type, applications, fabrication and 
finishing, fillers, testing and properties, manufacturing and 
reviews. Copies may be obtained by writing to the Society of 
Plastics Engineers, Inc., 409 Security Bank Bldg., Athens, Ohio, 





CALENDAR OF MEETINGS 


Oct. 3-6—1949 Annual Convention, Association of 
Iron and Steel Engineers, William Penn Hotel, Pitts- 
burgh. 


Oct. 4-6—-Fourth Annual Exposition, Society of In- 
dustrial Packaging and Materials Handling Engineers, 
Detroit. 

Oct. 10-13—-Annual Meeting, International Muni- 


cipal Signal Association, Inc., Wm. Penn Hotel, 
Pittsburgh. 


FOR FASTER, EASIER ek Milka Soi A ' ee 
BETTER SOLDERING ct. -14—66th Semi-Annual convention, Society of 


Motion Picture Engineers, Hollywood-Roosevelt Ho- 
tel, Hollywood, Calif. 


A basic improvement over other soldering methods. Oct. 10-14—1949 West Coast Meeting, American So- 
“Thermo-Grip” Soldering offers four important advantages coety for Testing Materials, Fairmont Hotel, San 
in your own production—check them! They explain why Francisco. 
thousands of manufacturers now standardize on ‘“Thermo- Oct. 11-14—Annual Meeting, American Standards 
Grip” Soldering Tools—for increased soldering output and Association, Waldorf-Astoria, New York. 

a better product at lower cost! Oct. 12-15—96th Meeting, Electrochemical Society, 
, Inc., LaSalle Hotel, Chicago, IIl. 


FASTER because - + + Works on the electrical resistance Oct. 17-21—Thirty-first Annual National Metal Con- 
heating principle. No preparation—no preheating. Instant 
heat is always ready for soldering wires, terminals, lugs, 
tubing—for every type of soldering or brazing. 


gress and Exposition, jointly with meetings of Amer- 
ican Welding Society, American Society for Metals, 
American Institute of Mining and Metallurgical En- 
gineers, and Society for Non-Destructive Testing, 


EASIER because ... one hand is always free to handle solder. Sullic Audiiociun, Clevelead. 


Unit is easily portable. 

Oct. 17-21—Midwest General Meeting, American 

BETTER because . . » Permits full adhesion of solder. No cold Institute of Electrical Engineers, Netherland Plaza 
flow joints. No: waste of materials—no damage—no spoilage. Hotel, Cincinnati, Ohio. 


SAFER CLEANER because - bind Oct. 24-28—37th Annual Convention and Exposition, 
= - - » No open flame! No fumes. a cr e oon eae 
i dis Maken: Als hetner. Cuccent.te.codnesé to herwl National Safety Council and National Safety Con 


Sharaeiiaan, Dally teccletnd, Draws eassent eoly when in use. gress, Chicago Stevens, Congress and Morrison Ho- 
Complete “Thermo-Grip”’ Unit includes Power Unit, Leads, tels, Chicago. 
Switch and one or more attachments. Oct. 26-27—Fifth Annual Meeting, National Confer- 
ence on Industrial Hydraulics, Armour Research 
Ask Your Local IDEAL DISTRIBUTOR Foundation and Graduate School of Illinois Institute 
For FREE Demonstration dead ‘ nai 
of Technology, Sheraton Hotel, Chicago. 


Oct. 27-29—First “Audio Fair”, Audio Engineering 
“Pencil” Attechment Society, Hotel New Yorker, New York, N. Y. 


Pee ie or a Oct. 27-29—17th Semi-Annual Meeting, American So- 
ciety of Tool Engineers, Mount Royal Hotel, Mont- 
real. 


nr . Oct. 31-Nov. 2—Annual Radio Fall Meeting, Engi- 
aie NBS : neering Department of Radio Manufacturers Asso- 
Prete ae a | > ciation and Institute of Radio Engineers, Hotel Syra- 


*Fork’’ Attachment N y 
vag ar merge cuse, Syracuse, N. Y. 


sestricted space Nov. 7-9—1949 Meeting of the Conference on Elec- 
1000 Watt Unit trical Insulation, National Research Council, Pocono 
with ‘*Pliers’’ Manor Inn, Pocono Manor, Pa. 


Nov. 14-18—Sixth All-Industry Refrigeration & Air 
Conditioning Exposition, Atlantic City Auditorium, 
IDEAL INDUSTRIES, Inc., Sycamore, Illinois | Atlantic City, N. J. 


ants 
Pai ible n 


Pee sie Per) 


rving Smit ST. Ae aL 
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TRANSFORMERS AT WORK—KENYON 


Predetermined Counters 


POTTER INSTRUMENT 
Co., INC. 138-56 Roosevelt Ave., 
Flushing, N. Y. The Potter Pre- 


determined Electronic Counters 





have a counting rate up to 20,000 


per second and a control rate 
up to 15,000 per minute. Input- 
sharp negative pulses, 30 to 80 
volts amplitude, pulse rise time 10 


micro-seconds maximum. 


The Potter Predetermined 
Counter for high speed counting, 
batching, sorting, packaging and 
for many other industrial uses, is 
typical of the varied applications 
KENYON “T” Line Transform- 
ers are called upon for rugged, 
dependable service. 


Leading manufacturers and engi- 
neers in all fields, specify KEN- 
YON “T” Line Transformers 
for many industrial communica- 
tion and electronic applications. 


For more than 20 years, the 
KENYON organization has been 


producing “specials” to specifica- 
tion, and size needs of individual 
applications, at cost approaching 


catalog items. 


The Potter Instrument Co., too, 
looks to KENYON for high qual- 


ity, economy transformers! 


Advertisement 
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one of the oldest names in transformers, offers 
you high quality specification transformers cus- 


Kenyon 


tom-built to your requirements — practically at catalog prices! For over 
20 years the KENYON “‘K” has been a sign of skillful engineering, 
progressive design and sound construction. 


KENYON’ Sgectale” Are Designed For: 


JAN APPLICATIONS 
BROADCAST 

INDUSTRIAL MACHINERY 
RADAR 


AUTOMATIC CONTROLS 
AUDIO AMPLIFIERS 
EXPERIMENTAL LABORATORIES 
ATOMIC ENERGY EQUIPMENT 


Among many others 


Consult our engineering staff on any of your 
““special’’ problems at no obligation to you. 
Call or write now for our representative. 


“T’s’’—— famous line of high 
Ke nyo n quality, uniform transformers 
are ready for immediate delivery from stock. Our 
standard line can save you much time and expense. 
For a complete story about specific ratings on all 
transformers, send for your copy of the latest 
KENYON Catalog edition now! 


KENYON TRANSFORMER CO., Inc. 


840 BARRY STREET NEW YORK 59, N. Y. 


KENYON Transformer Co., Inc. 
840 Barry Street, New York 59, N. Y. 
Send me the latest edition of your new catalog without obligation. 





SEND 

ae) 

Tw Via) 
CATALOG 
NOW! 


Company 
We need “special” transformers 
©) Please have your representative call 
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WET PROCESS PORCELAIN 


FOR YOUR PRODUCTS 


Making the best wet pro- 
cess porcelain is possible 
only through combining 
special skills, equipment, 
highly trained personnel 
and the lessons experience 
teaches in producing every 
conceivable type of in- 
sulator. 

That’s why PORCELAIN 
PRODUCTS’ Specialists 
are experts in speeding 
production, cutting costs, 
analyzing your design 
problem to give top econ- 
omy and insulation values. 
Send your inquiries today 
along with prints and speci- 
fications. 
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Porcelain Products, tne. 


PARKERSBURG, WEST VIRGINIA 
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BOOK REVIEWS 
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Tool Engineers Handbook—Prepared by committee 
American Society of Tool Engineers. Frank W. wi : 
editor. Published by McGraw-Hill Book Co., New 
2070 6x9 in pages. $15. 


Ison, 
York. 


First of its kind, this handbook covers the whole field of 
mechanical manufacturing industries and the processes they em. 


| ploy in fabricating raw materials into finished parts. It contains 


much information of value to designers seeking information 


| on methods. Some of the major headings include: Materials and 





machinability, casting and extruding operations, metal cutting 
metal forming, surface finishing, welding and mechanical join. 
ing of materials, design of threads, gears, bearings, springs and 
other elements; drafting room standards, fits and tolerances 
besides detailed data on machine tools and tooling for each type. 
Content was written by 152 specialists and was reviewed by a 
committee under the chairmanship of Prof. O. W. Boston, De- 


| partment of Metal Processing, University of Michigan. The 


Handbook Committee was headed by E. W. Ernst, superintend. 
ent of Tool & Die Division, General Electric Co. 


American Standard Unified and American Screw Threads 
for Screws, Bolts, Nuts and Other Threaded Parts 
(ASA B1.1-1949)—Published by The American Society of 
Mechanical Engineers, New York. 100 pp. $3. “4 


This booklet now includes all standards on screw threads, 
It was approved by the American Standards Association on 
Feb. 23, 1949 and represents the American fulfillment of the 
Declaration of Accord with respect to the Unification of Screw 
Threads signed in November, 1948 by British, Canadian and 
American representatives. A preview of the new system was 


| presented in January ELectricAL MANUFACTURING under “Uni- 
fied Screw Thread Standards.” 


| fine series above % in. in new classes of tolerance: 


The Unified Threads at present are limited to coarse and 
1A, 2A 


| and 3A for external threads and 1B, 2B and 3B for internal 


threads. The American Standard includes numbered sizes in 
the coarse and fine series of Classes 2A and 2B, the extra fine, 
8-, 12- and 16-pitch series, and the old Classes 2 and 3, which 
are continued for a transition period. The tolerances 2A and 2B 
are designed to take care of the great bulk of threaded require- 
ments. Classes 1A and 1B are 1.5 times those of 2A and 2B 
respectively, while Classes 3A and 3B are three-quarters those 
of 2A and 2B. 


ASRE Data Book, Refrigeration Fundamentals—published 
by American Society of Refrigeration Engineers, N. Y. 
992 pp. 246 classified. $7 in U. S. and $7.50 elsewhere 

In this new sixth edition practically all of the text matter 


| has been rewritten and the amount of tabular material has been 


greatly expanded to supply the latest data on refrigeration 


| operation and design factors. New psychrometric charts de- 
| veloped for ASRE and covering an extensive range from low 


to high temperatures are included, along with discussion of 
their use and application to air conditioning and refrigeration. 

Refrigerant tables have been greatly expanded and recom- 
puted to give more convenience in their use, particularly in 
the superheated vapor range. Many charts covering the newer 
refrigerants have been added. Engineering analyses of refrig- 
erating equipment range from domestic units to large size 
centrifugals and new compilations of data on insulation, in- 
sulating materials as well as heat transfer coefficients are in- 
cluded. Refrigeration classified section has been completely 
revised, including listings of all items of materials, components, 
and accessories concerned with refrigeration and air con- 
ditioning. 


Miniature Selenium Rectifier Handbook—Federal Tele- 
phone and Radio Corp., East Newark, N. J. 48 pp with 
schematic diagrams. $0.25. 

Various types of miniature selenium rectifiers are covered in 
handbook form. Characteristics, dimensional and application 
data are covered for single, vibrator-doubler, bridge and high 
voltage types. Last section of book has circuit diagrams that 
employ metallic rectifiers. 
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@ We have the materials, facilities and crafts- 
men to give your order immediate attention as soon as received. 
Design, details and specifications will be checked or worked out for 
you promptly, and sufficient metals “ear-marked” for your job to 
make sure there will be no interruption in the run. 


Speedy production, combined with quality workmanship continues 
to build our reputation for prompt, efficient service. It is this type of 
service that enables us to serve many of the biggest and most exacting 
Presen manufacturers in America. It isn’t new, or extra-fare. It’s just back 
to normal! And it’s yours for the asking, today. May we talk with 
you about your needs in aluminum and stainless steel stampings 
and rolled sections? 


A Contract Placed with Us Expands Your Plant 
to Include: 


@ Machine Shop and Die-Making Facilities 
e Four Large Fabricating Plants 

@ Spacious Aluminum Rolling Mills 

e Wide Range of Stamping Presses 

e Heat-Treating Equipment 

e Gas and Electric Welding ALSO MAKERS OF 


e Complete Finishing Equipment MI R R O 


, ’ + > The Finest Aluminum 
For Jemenedéate rétlentCou Address Inquiries to: Cooking Utensils 
CONTRACT DIVISION 


ALUMI PB Ge eR ee 


MANITOWOC WISCONSIN 
aia A ee a eo a MERCHANDISE MART, CHICAGO 54 





lf you haven’t received 
your copy of the booklet 
“Present and Future,”’ 
please advise us. We will 
send it by return mail. 
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ECOA NAME PLATES 


porlight Your Produc? 


Etched or lithographed, Ecoa name plates are permanent 
marks of distinction, reflecting the pride you have in your 
product. You can save money on name plates by choosing 
from nearly 5000 shapes and sizes for which we have dies 
in stock. Ask us to quote on your name plate requirements. 
If your engineering department can use our book of die 
shapes and sizes, write for it on your letterhead. 


ETCHING COMPANY OF AMERICA 


1520 Montana St., Chicago 14, Dept. £-10 


SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 


Ait be Mam UCU) a 


ACHE MUTINY 8 Ai 


for Outstanding 
Fatigue Resistance 


GIBSON's Beryllium Copper | 
contact springs are suitable for | 
unlimited service (100,000,000 
cycles and more) if stresses do 

not exceed 40,000 PSI for the 
2% beryllium springs and 
35,000 PSI for the 1.7% beryl- 
lium springs. Greater stresses 
may be imposed when fewer 
operations are required. Write 
for literature containing elec- 
trical and mechanical properties. ~ 


*Supplied with silver, silver alloy, or Gibsiloy powder metal contacts attached. 


Fi: 


dé Midi , 
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Keep Product Development 
on a Practical Level 


(Continued from page 101) 


ee 
separate group assisted by committees of development 
project heads. 

Here is where the advanced thinking takes place and 
here is where the first tie-in with production Occurs 
Often, the basic purpose of a whole new approach to 
product design may be to reduce manufacturing ¢ogtg 
It may be assumed that on the types of products Rem. 
ington Rand makes, where for instance in a calculator 
or tabulator there may be hundreds of identical pieces 
tooling has been carried to the ultimate. Hence, thene 
is no other avenue of cost reduction open except funda. 
mental redesign. Minor modifications result in smpfj 
savings. 

Basic changes might involve, for example, substitution 
of welded sheet metal construction in place of machined 
castings. Such radical departures from previous practice 
are not to be entered into lightly because not only are 


Motor-powered Kardex filing system saves time and 
space. Pressing an index key brings to desk height pozsi- 
tion any one of 60 slides, counterbalanced in two equal 
banks, and returns another. Motors and relays operate on 
110-y d-c, provided by rectifier where a-c is encountered, 


complete new tooling concepts involved but also major 
changes in plant facilities. They would require, for in- 
stance, substitution of presses for milling, drilling and 
profiling tools, and the purchase of additional welding 
equipment. Decisions of this character which affect fac- 
tory equipment and tooling are made in collaboration 
with the production engineering department and the 
management of the plants. 

Other basic structural changes affecting production 
costs might involve a chassis type of construction in 
which the exterior enclosures serve merely to give form, J 
“feel” and eye appeal without necessarily performing J 
any functional part of the design. For such decorative 
purposes, plastics can well provide color, texturé, 
warmth and pleasing form in a way no fundamentally 
structural member could. 

An industrial designer, whether on one’s own engr 
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DETERMINE VISCOSITY 
THIS EASIER WAY 


Just One Simple Step... 
i eelentianeienesant ubdidiae Wibims abtebiian meee with These Three Tools! 


you can 6e SURE iF ws Westinghouse 






(1)ust A DEMMLER CUP... 







Viscosity is measured simply by placing 
the Demmler cup in the varnish (or other 
liquid) and allowing it to settle under 
its own weight. Varnish enters cup 
through opening at the bottom. 


A STOP WATCH... 





ns og 
Viscosity is determined by the number 


Way OTECTION of ee elapsed from the time the tip 
FOR LONG ELECTRICAL LIFE meerial touches the polater near toe top 


Give electrical apparatus the benefit of Tuffernell 4-Way Protection: 
AND A THERMOMETER 


1. High dielectric strength 

2. Long life at Class B operating temperatures 

3. Excellent resistance to moisture, oil, acids and alkali 
4. High bonding strength 


setting Varnishes. For example, Tuffernell B-161 is already a 
favorite with many users. It provides the extra protection needed 
for dependable operation under conditions where ordinary 
varnishes break down. 

A good illustration is the growing use of Tuffernell for mine 
electrical equipment. Below ground, and above, the service is 
unusually severe. Many progressive mine operators now use 
Tuffernell exclusively when rebuilding apparatus. 

Such proof of performance is assurance of dependability for 
your equipment, too. For data on the complete Tuffernell line, call 
your nearby Westinghouse office. Ask for Bulletins 65-120 and 
65-130. Or write Westinghouse Electric Corporation, Dept. 28, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 


A thermometer is needed to record the- 
temperature of the varnish. Varnish vis- 

cosity varies with the temperature, and . 
temperature variations must be adjusted : 
to equivalent viscosity at 25°C. 


eR ® 


Using the Demmler viscosimeter, de- 
veloped by Westinghouse, operators can 
make the tests right in the dip tank or 
varnish can. | 
Consists of a cone-shaped brass cup, 
accurately calibrated for content and 
weight. Supplied in two types, No. 1 
sai $8 and No. 10, both of equal size, with 
We .. 4} ci Serene. een ones. — 10 - 
especially for heavier liquids, and sinks 
She) 8 | ee te use ten times as rapidly as the No. 1. Avail- 
able at cost ($10.00 each). Complete in- 


They ne mamas AAA TITUMONTOMDCMLCDINGIAI Westinghouse sepresearave, or write 


pene for every electrical ra eed Westinghouse Electric Corporation, P.O, 
Box 868, Pittsburgh 30, Pennsylvania. 









These qualities are characteristic of the new Tuffernell Thermo- 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 213 


neering staff or an outside consultant, is of little 
here unless he is thoroughly conversant with prod 
a | techniques. Fortunately for the profession, m 


Value ‘ i 
Uction 
any ; 

7 A a them are. In fact, it is the availability of such techni 
" >} ‘ 


as plastics molding, die casting and sheet metal dray. | 
ing operations that has enabled the wash drawing con. E 

ENGINEERING TIME ceptions of the artist to be translated into metal or plas- a 

with the tics forms. “Design for production” is essential in the 

earliest stages of development because the industrial de. | 
signer’s styling may affect the pattern of mechanical de. § 
sign and resulting production costs. The practical ap- 
proach is for stylists and engineers to agree on tenta- 
tive designs when the project is first underway, 

When wholly new approaches are made to designs, 
production engineering departments and factory super- 
vision must be called into the picture long before the de. 
velopment reaches the production stage or even an ap- 
proved prototype model. These various viewpoints are 
obtained informally, but by making the production men | 
involved a part of the development team, their practical 


IT’S EASIER TO CHOOSE 


the best switch for a specific job when 
you can see and handle a variety of 
possible styles. That’s why the Uni- 
max Design Kit saves engineering 
time — both in the drafting room and 
in the model shop. This useful design 
tool enables you to make a switch 
style exactly right for the job at 
hand. And you can check dimensions, 
mountings, movements, forces, and 
actuating methods by actual use in 
the equipment ... no waiting for 
samples or guessing at characteristics. 


HERE'S WHAT'S IN THE KIT 


Two Unimax basic switches, type MX-1; 
style J Adaptaplate; style W Adaptaplate; 
two style L Adaptaplates; screws for at- 
taching Adaptaplates; Unimax switch, type 
MXT-1 with direct-acting, hinge-arm 
Adaptaplate; spring leaf to fit style T 
Adaptaplate; leaf and roller to fit style T 
Adaptaplate; roller assembly to fit styles 
L & T Adaptaplate; rivets for assembling 


Unit construction is featured on the Remington electric 
typewriter. Motor, switch and wiring connections are con- 
tained in one package. Frame back contains tabulator, 
escapement, spring drum; carriage is another subassembly. 


OLE RS NN AR Nn TET PTR 3 


Adaptaplates L & T. 
NET PRICE $3.00 
ORDER TODAY 


” UNIMAX SWITCH 


460 WEST 34th ST., NEW YORK 1,N. Y. 


viewpoints can be put to work advantageously. For 
example in one new product now in the advance devel- 
opment stage, the production engineers once they had 
caught on to the purpose of the design, which basically 
was to reduce cost, were able to suggest ways of carry- 
ing the basic idea much further. Their enthusiastic co- 
operation assures that when the product goes to actual 
tooling there will be wholehearted effort to effect the 
lowest possible manufacturing cost. 

On the other hand, Remington Rand research and 
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NOTE: Nichrome V elements are also used in stand- 
ard model, industrial Hevi Duty furnaces designed 
y = for operation up to 2000°F. 
ete 


*Nichrome is manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada *T.M. Reg. U.S. Pat. Of, 
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Get Your Copy of this 


New Technical Manual 
“SOLDER and Soldering Technique” 


A complete analysis of the proper- 
i ties of soft solder alloys and sol- 
dering fluxes. Contains a wealth 
of detailed, factual knowledge that 
is applicable to your manufactur- 
ing process. 






GE 
| £509 Wrightwood Avenve, Chcoge 39 bya: 


Factories also at 
Newark, New Jersey ¢ Brantford, Canada 














MANUFACTURERS SINCE 1929 
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development engineers are kept production cost 
conscious only to an extent that does not inhibit their 
initiative. Often a major premise is to design a product 
to sell within a given cost range because probable sell. 
ing price is a definite part of customer requirements as 
well as a factor in competitive selling. The researchers 
must be allowed all avenues of exploration or they may 
not come up with a solution. If their final results neeq 
refinement of cost factors, etc., then the production en- 
gineers are called in to do the job. 


Generally the engineering department at the plant jg 
headed by a practical man who is production minded 
Basically he is a tool engineer who has become familiar 
with product design by long years of practical expe- 
rience. These men cooperate with research and devel. 
opment engineers after designs go to the factory, They 
adapt parts, tools and available manufacturing equip- 
ment to insure that designs are reduced to the best pos- 
sible manufacturing practices at the lowest costs. 

The plant engineering departments serve as critics 
when they receive from the development laboratory an 
acceptable prototype model plus a set of detailed prints 
for each part. These prints are carefully examined from 
a manufacturing point of view as to whether they can be 
made easier, or at all, or at lower cost. Before any 
actual tooling is undertaken, the plant engineering de- 
partments will study in great detail all parts drawings 
coming out of the laboratory. 


Production Engineers Serve as Critics 


Production men often feel that the average develop- 
ment engineer is inclined to be too severe on tolerances 
of non-critical dimensions. On reamed holes, designers 
may overlook the fact that a new reamer may be a 
“tenth” or so over nominal size at the start and some 
allowance should be made for reamer wear, say 0.002 in, 
Holes left for screws to be passed through freely usually 
need not be held to close limits. To avoid interference, 
the nominal size can be made larger to coordinate with 
a larger minus tolerance such as changed from +0.002 
in. to 0.005 in. Where press fits are involved, partic- 
ularly where the function is merely to hold a stop pin 
in place, close control of pin and bore diameters can 
be avoided by using a knurled section on the pin di- 
ameter. 


A great many business machine parts lend themselves 
to composite construction such as combining stampings 
with screw machine products. Copper brazing in a 
hydrogen atmosphere furnace is a convenient method of 
joining such steel parts. Projection welding is also com- 
ing to the fore in the case of some of the larger parts. 
This calls for a complete study of projection welding 
methods in the development laboratory and the prepara- 
tion of the necessary processing data to be passed on 
to the plants. 

There are instances too where the development en- 
gineers do not always project their thinking to the tool- 
maker’s bench. They do not always realize the effect on 
tooling costs of elaborately drawn shapes. Here it 1s 
the function of the production engineering department 
to bring design into harmony with practice. 


Design engineers, of course, are not expected to write 
operation sheets or select individual process equipment. 
However, they must be generally familiar with shop 
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For a Clearer Production Picture...Tune in on 





Standard TV Dual Control Knobs 


Here's AN END to TV knob design 
problems and the high cost of custom 
knobs, too. Here’s the Kurz-Kasch 
line of standard plastic dual control 
knobs—standardized for universal fit 
—standardized for dependable use— 
standardized for economy. With 
Kurz-Kasch TV knobs, you can begin 
to eliminate some of your costly 
assembly variables. 


Because warp and cold-flow are 
best eliminated by thermo-setting ma- 
terials, these knobs are compression- 
moulded for complaint-proof long 
life. Like all Kurz-Kasch standard 
parts, they are produced in a variety 
of dimensions, colors, finishes and 
decorative designs. 

TV Dual Control Knobs are the 
newest additions to the Kurz-Kasch 


eon sa: + YE 
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Kurz-Kasch, Inc, © 1419 South Broadway * Dayton 1, Ohio 


Standard Parts Line — long consid- 
ered America’s foremost source of 
standard plastic knobs and handles. 
For complete specification and di- 
mensional data, write for Kurz-Kasch 
Specification Sheet No. 432. Or ask 
for new catalog 103A listing our 
complete line of TV Knobs, Radio 
Knobs, Instrument Knobs and Con- 
trol Balls. No obligation. 


BRANCH SALES OFFICE: New York, Lexington 2-6677 
Chicago, Harrison 5473 * Detroit,Woodward 2-5214 
Philadelphia, Granite 2-7484 * Dallas, Lakeside 1022 
Los Angeles, Prospect 7503 © St: Louis, Rosedale 3542 
Toronto, Canada, Adelaide 1377. 


EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751, 
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115V.60 PERFORMANCE CURVE FOR 
RAYTHEON TYPE 235 SHADED 2 POLE 





i pon INDUCTION MOTOR FOR CONTINUOUS 























RAYTHEON 


Hew Principle 


TYPE 230 
FRAME MOTORS 


The efficiency of Raytheon Type 230 
Type 230 DeLuxe Motors is almost double the value ordi- 
Model with die- narily obtained in shaded 2-pole motors 


cast bearing of this size. 
brackets. 


The performance curve above is typical 
of all Type 230 motors in respect to the 


general shape of the speed torque curve. This curve is un- 
usually flat between “No Load” and “Pull Out”. The Starting 
Torque and Pull Up Torque are likewise unusually high! 
Better speed stability under variable operating voltages is 
possible with this flatter speed torque curve. The result is 
MORE HORSEPOWER PER POUND! ; 


Deluxe Model: for use on phono- 
graphs, wire and tape recorders, 
sound projectors... 

Economy Model: for use on desk 
fans, electric heater fans, toys, 
vending machines, projector cool- 
ing blowers, slide projectors... 
New helpful BULLETIN 1000 . 


Type 230 Economy Model with 
Sent Upon Request brass-strap bearing brackets. 






RUSSELL ELECTRIC COMPANY 


Division of Raytheon Mfg. Co. 


4501 So. Western Bivd., 1 tia-l-(-m ality T 3 





Here’s Motor PERFORMANCE 





practice so that they may make it easier for th 
to produce the part. 

In a mass production enterprise, it is management's 
responsibility to train their research and development 
engineers to have ever before them the fact that their 
brain children must eventually lend themselves to Mass 
production techniques rather than the model shop pro- 
cedure with which they are closely associated, 

With a practical approach, with practical thinking 
the results from research will be quality products q 
company can produce at reasonable costs and sel] a 
reasonable prices. Ooo 


e shop 


a 
Impact of Military Requirements 
on Product Design 
(Continued from page 147) 
deraiantieiitinprinininminamnnainnis nn 


operate at 200 C. Project contemplated use of (a) 
ceramic base material; (b) Teflon for resistor element: 
and (c) sealing if necessary, and (d) any other means 
suitable for obtaining the end result. A precision poten- 
tiometer for computers involves the development of a 
miniature, hermetically sealed, continuous-rotation type 
unit, not exceeding 1 in. diam., temperature range—5§ 
C to +200 C, temperature coefficient not to change with 
temperature cycling, granularity not to exceed 0.05 per 
cent of total resistance. Two or more units are to 
operate from same shaft. 

Fixed Resistors. A high-frequency, composition- 
type resistor for frequencies up to 400 mc and to replace 
present types that have a deleterious effect when used 
with such frequencies. Specifically, requirements call 
for resistors of low-power ratings hermetically sealed, 
withstanding temperatures of —55 C to +200 C, whose 
effective resistance will be constant within +10 per cent 
over frequency range of 0 to 400 mc, with power factor 
not less than 0.95 over this frequency range. To be 
electrically stable under prolonged storage conditions. 
Size and weight to be a minimum. Another project 
calls for the miniaturization of power-type, wire-wound 
resistors suitable for operation at 350 C. In another 
direction, both fixed and variable type resistors are re- 
quired that may be operated with unimpaired high-te- 
sistance stability and with low noise while immersed in 
liquid coolants; size reduction also is desired. Applica- 
tion of these liquid-cooled components is indicated in 
special military liquid-cooled equipment. 

Transformers. Hermetically sealed, gas-filled trans- 
formers for high-altitude applications where high corona 
breakdown is a significant failure factor. Miniature 
lightweight power transformers for use at aircraft power 
supply frequencies of 280 to 1760 cycles; a 50-per cent 
reduction in weight and smaller size are also desired. 
Development of lightweight pulse transformer with an 
improved iron core; part of a general weight-reducing 
program including components using ferrous materials 
as a major element affecting weight. 

Circuit Breakers. Thermal-type, subminiature, her- 
metically sealed unit to be used with subminiature 
equipment, or otherwise where space-saving is a factor. 
Maximum volume to be 0.125 cu in. Also hermetically 
sealed, magnetic-type, miniature unit with wide tempet- 
ature range to serve as power switch and overload pro- 
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Originally Hotpoint attached the lower section 
of its new automatic washer by means of a solid 
weld. Now we are using 12 Flat-Type SPEED 
NUTS to do the same job... with a substan- 
tial saving. The change also released welding 
equipment for other jobs and stepped up 
production by making a sub-assembly operation 
part of the final assembly, Hotpoint engineers 
report. 

This is one of the many ways SPEED NUTS and 
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Oetiker eT 
SPEED NUT with quick applica- 
CMe Cm 
pressure. This locks together the 
a Mi Lil: (elit Me Me) sla lo 
ket seal. 

“U".-Type SPEED NUTS are 
used on trim band anchor 
clip that secures chrome 

Sa Se Rett miele ce 

uct (right). 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 


ate me CT ma tr s 
A A-T- (1 a Oy 


SPEED CLIPS help Hotpoint keep costs down 
and production up. See for yourself the thou- 
sands of unique, cost-saving fastening applica- 
tions performed by the SPEED NUT brand of 
fasteners. Your Tinnerman representative will 
call at your convenience. He’s listed in major 
city phone directories. Or write: TINNERMAN 
PRODUCTS, INC., 2040 Fulton Road, Cleve- 
land 13, Ohio. In Canada: Dominion Fasteners 
Limited, Hamilton. 
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U nique Fenwal 


Thermoswitch* 


Thermostat Amazes 


Heating Experts by 


FENWAL INCORPORATED 
51 Pleasant St., Ashland, Mass. 


Temperature Control Engineers 


Re 


WRITE FOR 
BULLETIN ON 


THERMOSWITCH 


* Reg. U. S. Pat. Off. 


The Precision Thermostat For Temperature 
Control and Detection 


SENSITIVE... but only to heat 


cats ent te com ee eons sats oe ee ee ce es ee ee 0 es oe ss dd 


Performing the 


“Impossible!” 


YES, manufacturers are discovering 
the remarkable line of Fenwal THER- 
MOSWITCH* units can give them help 
they thought mechanically impossible! A 
coal furnace manufacturer, for instance, 
found the Fenwal TH ERMOSWITCH* 
the only thermostat able to solve the 
problem of automatic grate shaking. 
Ordinary thermostats either could not 
stand up under punishment ... or were 
too slow in operation. 


You, too, can benefit from this un- | 


beatable THERMOSWITCH* per- 


formance. It has countless applications, | 


does away with costly control equip- | 


ment, opens up new forms of precision- 
control in all types of manufacturing 
processes. Low upkeep cost, too. The 
THERMOSWITCH* is accurate, rug- 
ged and simply constructed, with mech- 
anism fully enclosed by the tempera- 
ture-sensitive shell. Investigate it now! 
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tection both for miniature and standard 

Other Electrical and Electronic 
few research projects summarized above Tepresent the 
proverbial drop in the bucket in comparison to th 


Td equipment, 
Components. The 


7 ; is eh 
of such projects that has been initiated in the vata 
§ 


branches of the Army, Air Force and Navy and th 
coordinated in the Research and Development Boardal 
the Department of Defense. Projects in Capacitors, fo 
example, are particularly numerous. Requirements that 
are most frequently noted call for high-temperature 
operation, up to 200 C, and for operation in a wide tem- 
perature range of the order of —70 C to +125 ¢ and 
+200 C. Miniaturization is another common objective 
Replacement of conventional materials with new prod. 
ucts such as Teflon film instead of paper is proposed 
Deposited Teflon is indicated for fixed-type capacitors 
Metallized paper and metallized plastics types are coy. 
ered in quite a few projects. Also easily fabricated spe- 
cial types for printed circuits. Ceramic, mica, glass, air 
dielectric and electrolytic types are all covered in diverse 
projects, which space does not permit discussing, 

Connectors and receptacles comprise another legion 
of research projects. The projects include the more 
common objectives that call for waterproof, self-sealing, 
pressurized, and lightweight types and invoke also other 
requirements determined by climatic service conditions 
and by the special physical and electrical requirements 
of the apparatus in which these components are to be 
used, such as high voltages or high altitudes. Rectifiers, 
printed circuits, terminal strips, tube sockets, and prae- 
tically every known component are also represented, 
Transmission line projects include investigation of new 
dielectrics for cables, also waveguide studies for micro- 
wave frequencies. Semiconductor studies include a prof 
ect on thermistors (thermally sensitive resistors) to 
study and evaluate their characteristics for control fune- 
tions in military applications, including operation in 
waveguides or coaxial lines operating at higher fre- 
quencies than 30,000 mc. (17) Materials comprise the 
other major body of research and development projects. 
Here again the diversity is great and only a few high- 
lights can be cited. 

Metals and Alloys. Development of an improved 
magnetic core material is sought, powder metallurgy 
techniques to be utilized. Objectives: magnetic prop- 
erties to be superior to existing materials ; commercial 
production to be feasible; significant weight reduction 
to be attainable to permit use in aircraft transformers 
and other electrical equipment operating in frequencies 
between 360 and 1760 cps. Another investigation points 
to the development of a permanent magnetic alloy with 
maximum energy product equal to alnico 5 and with 
highest possible value of flux density at the point of 
maximum energy. A third project is channeled toward 
the development of a noncorroding magnetic material. 

A project is under way to study the characteristics 
of metals and alloys used in communications equipment 
to establish their suitability at temperatures down to and 
at —100 F. Another project is headed toward develop- 
ment of noncorrosive lightweight aluminum and mag- 
nesium alloys. A number of products have the common 
objective of improved core materials but differing in the 
particular properties required. An interesting point is 
a summary of some gaps in the current development pro- 
gram in metals and alloys, specifically: (1) Improved 
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SOKLAL//A 


for price 
and quality 


MAX. RES.* MAX. WATTS BODY DIA 


BODY LENGTH 


1200 1/8 
2500 ! 


aay va 


3500 ] 
6000 
12000 


IN*RES*CO TYPE IR resistors meet all require- 
ments where precision resistance values and excep- 
tionally small size must be satisfied at lowest pos- 
sible cost. Although no larger than molded resistors, 


Write for your copy of the com- 
pletely illustrated IN*RES*CO 
Catalog today. No obligation — 
merely address request on company 
letterhead for prompt mailing. 





Moisture and fun- 
gus proof coating 
protects every IR 
type resistor 





RESISTORS 


1036 COMMERCE AVENUE - 





Type IR units are wire-wound to a standard tolerance 
of + 1% and maintain this accuracy throughout 
their life. Ability to withstand rough usage and inter- 
mittent over-load have always been an important 
feature of IN* RES*CO resistors and these new IR 
types are built to the same high standards. Ratings 
are conservative in every instance allowing ample 
margin of safety in all classes of service. Prompt de- 
livery assured—write today for complete details. 


INSTRUMENT RESISTORS COMPANY 


Makers of Quality Wire-wound Resistors for Every Electrical Need 
NEW JERSEY 


UNION - 


Enameled resist- 
ance wire mini- 
mizes waste space, 
permits use of 
larger wire size 
for extra load ea- 
























a ere ee 

















WHAT ARE YOUR 
TRANSFORMER 
SPECIFICATIONS? 


Acme Electric offers you the accumulated experience 
of an organization and the facilities of a modern 
plant that produces transformers exclusively. This 
combination of engineering background, skilled pro- 
duction workers and manufacturing facilities is assur- 
ance of better than average performance from the 
transformers we build. 


ACME ELECTRIC CAN 
BUILD THEM 
LONG AND NARROW 





As an example, if the space is narrow, shallow and 
long, we may be able to supply you with a trans- 
former that looks like the fluorescent lamp ballast 
illustrated. 


HIGH AND 
HANDSOME 


This air cooled power trans- 
former is simple, practical and 
without unnecessary embellish- 
ment. You can depend on its 
performance because it’s de- 
signed electrically and mechan- 
ically for trouble-free service. 


COMPACT and 
ECONOMICAL 


Here is a_ television 
transformer that makes 
use of limited space. We 
produce transformers 
like this in great quan- 
tities. If you want 
quality performance and 
mass production write 
us. 


ACME ELECTRIC CORPORATION 


3510 WATER ST. CUBA, N. Y. 










































corrosion-resistant contact materials for relays, switche 
etc., and for tube and connector pins, etc. ; (2) rela 
ance wire with specific resistance in the range of 1509. 
2000 ohms per cir-mil ft, low temperature Coefficient of 
resistivity and other suitable properties for use jn elec 
tronic components; (3) a copper-replacing alloy for 
wire conductors—conductivity to approach that of Cop. 
per; coefficient of expansion that of iron; low tenmpia 
ature coefficient of conductivity; resistant to Oxidation 
in atmosphere at 250 C; physical properties to permit 
drawing to 0.002 in. diam. 

Insulating Materials and Dielectrics. Much of the 
work here is in the field of fundamental research and is 
perhaps basically the responsibility of the physical chem. 
ist, the ceramics specialist, and the organic chemist 
High-temperature resistance, nonflammability, high volt. 
age breakdown ; operation over a wide range of tem. 


Table IiI—Some Completed Signal Corps 
Research Contracts, Materials* 


Ceramics. Development of ceramic materials with inher. 
ently moisture-repellent surfaces; materials resistant to 
severe thermal shock. (Comment: Conventional ceramics 


have excessive moisture absorption; do not provide requi- 


site low leakage loss.) 

Injection-molded ceramic parts. Development of a 
ceramic material and process whereby this material can 
be injection molded. (Comment: Elimination of shrink. 
age in molded parts desired.) 

High-K film. A thin self-supporting film, 0.001 in. nom. 
inal thickness, as flexible insulating material with di- 
electric constant over 10 and power factor less than 0.001 
and capable of operating up to 200 C. 

High-temperature insulation. Insulation for magnet 
wire; varnishes and impregnants for parts operating at 
200 C; moisture-impermeable coat for open components 
allowing more efficient construction of equipment. (Com- 
ment: Teflon-insulated and ceramic-insulated types have 
been found difficult to wind for specified applications.) 

Soft magnetic material. Magnetic material to have high- 
er incremental permeability and lower core loss with or 
without polarizing magnetomative forces than the known 
nickel alloys. 

Improved magnetic steel. Shock and temperature-stable 
magnetic material capable of being punched into lami- 
nations and having lower core loss and magnetizing mmf 
at flux densities above 100 kiloline per sq in. than the 
known magnetic steels such as 4 per cent silicon steel 
and Hypersil. 


* Source: List of completed contracts, Components and Materials 
Branch, Squier Signal Laboratory (FMSCL-SMB. Aug. 5, 1949) 





perature from —55C to +200 C or +250 C, and abra- 
sion resistance are some of the targets. New materials 
investigated include Teflon and other fluoroethylene- 
type resins such as Kel-F, which is a trifluorochloro- 
ethylene. Silicones are of course in the picture as are 
various types of rubber, including butyl rubber. Cer- 
amics, including the semiconductors and the ceramic- 
metal combinations, take up an important segment of 
projects. 

For printed circuit subassemblies, ceramics are fe 
quired to have high-temperature stability, high dielectric 
constant, low losses, good mechanical strength, and 
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ACCURACY! 


ZINC DIE CASTINGS GET THE CALL WHEN 
CLOSE TOLERANCES ARE REQUIRED 










-| TOLERANCES OF +.002” sam) 


This one-piece master cam for General Instru- 
ment’s new automatic record changer is a typical 
example of the dimensional accuracy which can 
be obtained with ZINC die castings. Not only 
is this one-piece design extremely complex in 
shape, with gear teeth and projections accurately 
cast in place, but the various tracks (indicated at 
the right) are held to tolerances of £.002”. 


FOR EFFICIENT PERFORMANCE 


The three tracks on the cam (shown here in out- 
line) provide three different routes for a sweep 
lever stud to travel, depending upon the speed 
of the record being played—33'4 rpm, 45 rpm or 
78 rpm. The sweep lever is an integral part of 
the tone arm and any movement of the stud in 
its track is reflected in a corresponding motion 
of the tone arm head and needle. Hence the need 
for close tolerances on the track walls, 


A combination of many advantages—of which dimensional 
accuracy is only one—make ZINC die castings the most 
widely used, Every die casting company is equipped to 
make ZINC die castings and will be glad to discuss these 
advantages with you. Or write to us 





The New Jersey Zinc Company, 160 Front Street, New York 7, New York. 
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IF YOUR PRODUCT DEMANDS INSTANT 
STARTING, MORE POWER AND 
LONGER LIFE — 
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BALANCED BAND 
SPRING ROTOR 






It’s the two step-cut 
balanced Fiat Band Spring 
Rotor thot means more 
power, absolute accuracy 

fe... and 


Hagen 
develop a greater torque & 
than motors of similar 
types - « - 40” oz. at 1 
a: oon 2 o 
wide range speeds from 
1 RPM to 720 RPM—can 
be furnished with external 
pet speeds of 1 mp 10 
minutes to 1 RP 72 hours. 
Let us tell how your 
the as- 

surance of continu- 





HAGEN MANUFACTURING COMPANY, Inc., Baraboo, Wisc. 


HAGE SYNCHRONOUS 


MOTORS 
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Fo: more than 
70 years 


we have specialized 
in the mass production 
of custom-designed tech- 


nical ceramic components 


Details on request. 





D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 


CHICAGO, D. G. Wilson, 749 Crescent Bivd., Glen Ettyn, li © CLEVELAND, F. W. Lutner, 
5713 Euclid Ave., e NEW ENGLAND, P. ©. Box 196, Needham, Mass., e NEW YORK 10, 


R. S. Chwistie & Co., 175 Fifth Ave., ¢ PHILADELPHIA 8, Associated industries, 401 North 
Brood St., © LOS ANGELES, Electrical Manufacturers Supply Co., 4116 Avalon Boulevard 












should be impervious to moisture and fungus, Improved 
moisture resistance in the nature of inherently Moistur 
repellent surfaces is another sought-for characteristic i 
ceramics, as is resistance to severe thermal shock. (Fail. 
ure of ceramic dielectrics under high humidity condi. 
tions is a frequent source of trouble.) For radome mate. 
rials, required in long-range guided missiles. Ceramics 
are wanted with very low dielectric constant (of the 
order of 3.0), low loss at microwave frequencies, and 
appropriate mechanical strength. 

Plastics. These materials, used both as electrical insu- 
lating parts and as structural or mechanical elements, en- 
ter in practically every conceivable piece of military equi 
ment. Their properties are therefore investigated not only 
as plastics per se, but also as part of component or equip- 
ment studies, where their suitability for housings, ingu- 
lation, etc., are studied and evaluated. Several reports 
covering military requirements and projects in the plas- 
tics field have appeared in this publication, (5, 12, 13) 
A brief note may be made here of some specific projects 
currently listed : 

Plastics insulators for antennas are desired to replace 
ceramics; requirements call for outstanding r-f charae- 
teristics, high voltage breakdown, high leakage paths, 
high resistivity, plus good mechanical strength, Easily 
molded materials are required to have a safe continuous 
operating temperature of the order of 200 C. For con- 
nector use, a plastics material is sought that would 
match the mechanical and electrical properties of Teflon, 
but with a temperature coefficient of volumetric expan- 
sion more nearly equal that of brass. Studies on the 
effects of moisture, humidity and fungi are high on the 
list of projects and cut across the requirements of the 
various service branches. 


Projects Include Synthetic Mica 


Other material projects cover improved casting resins 
and potting compounds used for casting optical parts or 
for embedding and encapsulating subminiature assem- 
blies. Synthetic mica is an important research project 
now moving out of the pilot plant stage. Silicone rubber 
of high mechanical strength while maintaining elasticity 
over a range of —55 C to +200 C is also being investi- 
gated. Research on surface finishes takes in a wide area | 
of military projects. One, known as the “single-coat | 
paint project, points toward the curtailment of they 
number of necessary pretreatments and coating oper- 
ations by means of intensifying the application effects Of 
a single operation. q 

A broad project on protective finishes for metals used 
in components calls for investigation of more effective} 
methods for protecting such components by treatments, 
involving chemical reactions (such as anodizing), paint 
ing, application of inhibitors, and platings superior 10) 
zinc or cadium. Study of corrosion effects due to high 
humidity and electrolytic action is included. Another, 
approach contemplates substitution of improved meta 

Basis of another project is a universal adhesive of 
air-drying and curing type for potential applications @ 
many possible combinations of mating surfaces; it ®) 
desired that this adhesive provide a strong bond between; 
such surfaces over a temperature range of —55 C 
+200 C, and in addition show a high degree of 
trical resistivity and chemical resistance. Moisture-fesi 
ant packaging materials and dessicants constitute 
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MICRO-LIMIT... 


PRECISION LIMIT SWITCH 


New heavy duty, general purpose precision 
limit switch for Severe Industrial Service! 


N this new MICRO-LIMIT heavy duty switch, MICRO SWITCH 
ACTUAL offers design engineers a precise, ruggedly constructed limit 
SIZE switch of almost unbelievable versatility. 


The operating head can be mounted in any of four positions. The 
roller arm is adjustable through 360° to 870 positive-lock operating 
positions. The switch is field-adjustable to operate to either right 
or left, or in both directions, with ample overtravel. 


The switching element, with the MICRO SWITCH snap-action 
principle of operation, is securely sealed within a die cast housing. 
The actuating mechanism operates through a seal which gives the 
switch complete protection against dirt, dust or splash of oil or 
water. The switching element is easily replaceable. 


Circuit arrangement is single-pole, double-throw; heavy duty 
screw type terminals are easily accessible. Ample wiring space is 
provided. Standard }4" conduit outlet is provided in the base. 


If your limit control requirements call for the utmost in long life; 
positive performance, rugged construction and versatility, be sure 
you have full information on the new MICRO-LIMIT precision 
limit switch. Experienced MICRO SWITCH sales engineers are 
located near you. For any problem that involves the use of pre- 
cision switches. ..where ordinary switches won’t do... call any of 
the offices listed. 


©1949 First Industrial Corp 


mcneais let S A Ge 


FREEPORT, ILLINOIS 


BRANCH OFFICES: Chicago ¢ New York @ Boston @ Cleveland @ Los Angeles 
SALES REPRESENTATIVES: Portland ¢ St. Lovis © Dallas ¢@ Toronto 
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Four blind mounting holes for Ys” screws (shown by 


arrows) are provided in case—accessible with 
cover plate removed. 


Now—a thermostat 


with practically ZERO 


a Bieebel taka gd 


differential 


THE 

EDISON 
SEALED 
THERMOSTAT 


Because of their sealed-in- 
glassconstruction and exclu- 
sive contact design, Edison 
Thermostats do not require 
any mechanical snap action. 
With no mechanical inertia 
to be overcome, tempera- 
ture swing due to differen- 
tial is almost completely 
eliminated. 


Other Advantages 


In addition to this important advantage, the hermetic 
seal makes Edison Thermostats impervious to dust, 
moisture or corrosion, and safe for use in explosive at- 
mospheres. You can specify them with confidence for 
temperature control in air or gases, liquids or solids. 
Though small in size they provide substantial power 
handling capacity—some standard models are rated up 
to 8 amperes and 250 volts, AC or DC. 


Long Contact Life — Stable Control 


Since they operate in their own arc-suppressing atmos- 
pheres, Edison Sealed-in-Glass Thermostats show al- 
most no visible arc, even on direct current. This assures 
long contact life at rated load, without deviation from 
the original control point. Highly resistant to shock and 
vibration, they offer the equipment designer unique 
advantages wherever an accurate, dependable temper- 
ature operated switch is needed. 


Edison engineers are available to help you select the 
most suitable unit and to assist you in designing it into 
your equipment. Write for further information. 


296 Lakeside Avenue, West Orange, New Jersey 


NSTRUMENT DIVISION 


THOMAS A. EDISON, 


INCORPORATED 











another field of research, for which space does not 
permit comment. 

Mechanical Devices. Shock and vibration mounts are 
obviously vital in military equipment. So are watertight 
and pressurized seals for various types of applications 
A typical project calls for the development of a standard 
series of panel-sealing devices for pressurized equipment 
including shaft seals for rotating elements. Require. 
ments are ease of mounting, ability to withstand vibra. 
tion and shock with no loss of sealing action, and 
ability to withstand pressure of not less than 10 psi, 


Results of Specific Research Projects 


Up to this point we have (1) analyzed design targets 
based on service and operational requirements and (2) 
reviewed broadly the character of research and develop- 
ment projects initiated by the various branches of the 
Armed Services in order to obtain materials and com- 
ponents needed to implement such design targets. It is 
essential to emphasize that the degree of progress in 
these projects runs a very wide gamut; some are stil] 
on paper, others are completed. Space does not permit 
any extended reportage on net results; and as a matter 
of fact such information in many instances might be par- 
tially restricted. Beyond the projects here discussed 
there are, moreover, many others which are entirely in 
the restricted category. Tables III and IV summariz- 
ing several groups of Signal Corps completed contracts 
should give a pretty good idea, however, of the ultimate 
results. (9) 

Some Bureau of Ships’ developments could be also 
noted at this point: (7) They include magnetic ampli- 
fiers developed to replace electron tubes in control 
circuits, with considerable saving in weight and vol- 
ume as compared with electronic amplifiers of com- 
parable output. One magnetic amplifier constructed by 
the Bureau has an output of 17.3 watts, power supply 
frequency of 400 cps, weighs 1.2 Ib and occupies a 
space of 2x 4x 5in. Another amplifier has an output 
of 46.8 watts, frequency is 60 cycles, weight is 7.8 lb, 
space 2 x 10 x 10 in. The Bureau has also sponsored 
development of a new method for protection of 3-phase 
induction motors by using temperature-sensitive pro- 
tectors mounted in or on the motor. This method per- 
mits full use of motor and is described as a substantial 
improvement in comparison with existing current-sen- 
sitive overload relays. (14) A new line of 500-volt, a 
and d-c fuses has been designed and tested. These are 
said to have 10 times the current-interrupting capacity 
of existing fuses, though outside dimensions are no 
greater. The Bureau’s work in developing lightweight 
silicone-insulated transformers and motors for high- 
temperature operation have, by now, been well covered 
in technical literature. 


Military End Products 


It would be logical at this point to present some fairly 
detailed case histories of Army, Air Force and Navy 
equipment designs, so as to round up neatly the end 
results of research and development work in materials 
and components and in associated projects such as 
assembly techniques and protective packaging. But tt 
is just here that the factor of military security operates 
the most rigorously and for all practical purposes the 
current designs are necessarily restricted. In this dis- 
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HARPER 


your 


SINGLE SOURCE 


for non-ferrous and stainless steel 





fastening S$. Only Harper carries large stocks 
of 6,000 DIFFERENT ITEMS in from 
3 TO 10 DIFFERENT METALS!—the widest assortment 


of bolts, nuts, screws, washers, rivets and accessories available NX 


from ONE SOURCE in a great variety of dimensions, threads, heads 


and sizes. BRASS: BRONZES: COPPER: MONEL AND STAINLESS STEELS | 


Convenient Warehouse Service for prompt delivery to any 
point in the country. 

Specials made to order from ample stocks of raw materials: 
Wire or phone your requirements to nearest Branch Office. 
Complete 134-page catalog gladly sent upon request. 


THE H. M. HARPER COMPANY 

General Offices and Plant: Morton Grove, Ill. (Suburb of Chicago) . 

New York Office and Warehouse — 200 Hudson Street, New York 13. 

Los Angeles Office and. Warehouse—835. East 3ist by es Angeles: mh. 

Sear atene Seta eps aera eat 

Denver, Detroit, Gran s, Jakia 
Pittsburgh, St. Lovis, Seattle, Tora (ee c 


EVERLASTING FASTEN SE NG 
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At your service... 
62 years of 
WIRE FORMING SKILL 


Solving the other fellow’s 
welded wire and strip steel 
problems is an old story 
with Titchener . . . we've 
been at it since 1886. For 
wire forms and assemblies 
of any shape, of any metal, 
in any wire diameter up 
to 5/16” — see 


TITCHENER 





Heating element retainer is an 
economically-produced wire 
and strip steel essembly. 
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Shelves like this are welded 

with extra care, expertly finished and 

aw checked by Titchener Inspec- 
on. 


WHY not let this diversified wire forming and welding 
experience work for you? Use Titchener as a division 
of your own organization . . . another plant, so to 
speak. We can match the same exacting performance 
you demand of your own facilities. Our skilled die- 
making craftsmen, precision automatic machines, 

power presses and modern welding equipment assure 

| you faster production, earlier delivery. Our competent 
engineering staff provides the technical “know how” 
that results in lower costs. 





Room heater guard—an ex- 
ample of precision jig assembly, spot 
welding and butt welding. 











A new SAMPLE MAKING DEPARTMENT 
has just been established at Titchener. 
Experts in making shelves and other 
welded assemblies will fabricate a full- 
size model for your consideration. Phone, 
write or wire for details today. 


Pe Ps ae ee 


$8 Clinton St., Binghamton, N. Y. 




















































cussion, however, it has been possible to present Dic. 
torially several interesting examples of military eng. 
product design with sufficient caption data highlighting 
the engineering factors involved; in the following sec- 
tion some Bureau of Ships’ work is summarized, (7) 


1. Panel-Type Radiant Heater. New type heater js a 
panel (say 3 ft x 4 ft x 2 in. thick) of laminated construc. 
tion consisting of a protective face, usually of metal, an 
electrical insulating layer, a conductive coating (no fe. 
sistance wire used), a second electrical insulating layer, a 
heat-reflecting layer, and finally a heat-insulating layer, 
Electrical features are automatic clearing of short circuits 
and lower surface temperatures per watt dissipated; these 
are very desirable where danger of contact with the heater 
surface is likely. Present possible applications are in pilot 
house, berthing quarters, and recompression chambers, 

2. Electric Welders. Electric welding is extensively used 
in Naval vessels. Recent examples of electrical welding 
apparatus particularly suited to shipboard use include a 
300-amp, diesel-engine-driven, portable welding unit of 







Table IV—Some Completed Signal Corps 
Research Contracts, Electrical Components* 


Capacitors, electrolytic. Improvement of or substitute for 
present electrolytic capacitor which shall be stable with 
respect to capacitance and power factor over temperature 
range of —55 C to +85 C and shall not be affected by 
shelf life. (Comment: Available products have been found 
to have poor temperature life and poor shelf life.) 

Capacitors, fixed, ceramic, high-dielectric constant, 
suppression. Development of a high-temperature, com- 
pact feed-through capacitor for internal or integral 
use in electrical subassemblies to provide permanency, 
ease and economy in suppression application and im- 
proved suppression beyond that attainable with currently 
available materials and design. (Comment: The high- 
dielectric ceramic provides the required high capacitance 
plus the inherent properties of ceramics such as high- 
temperature resistance. ) 















Coil, high-frequency miniature. Improvement of stable 
operation at extremes of temperature, humidity and other 
severe climatic conditions. 







Relay, hermetically sealed. Relay with a sensitivity of 
50 milliwatts, having 6 contacts, 2 positions, capable of 
handling 5 amp at 110 volts, a-c. 

Resistors and potentiometers special composition 
type. 1. Improve miniature fixed-composition resistors 
to operate at an ambient temperature of 150 C. 2. To 
hermetically seal the present type of Signal Corps minia- 
ture potentiometer. 







Source: List of completed contracts, Components and Materials 
Branch, Squier Signal Laboratory (FMSCL-SMB Aug. 5, 1949.) 
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lightest practicable weight; welding transformers operable 
from 400-cycle power supply; and “gun type” stud-welders 
suitable for both steel and aluminum. Moreover permanent- 
magnet type welding generators are being designed. These 
units will provide alternating current for welding at 380 to 
420 cycles. The higher frequency is expected to add stabil- 
ity to the welding arc, resulting in easier and better welding. 
Less maintenance is expected through elimination of com- 
mutator, brushes, and field coils. 

3. Battery Chargers. Alternator-rectifier type battery- 
charging unit rated 500 watts for small boat applications 
is expected to offer these advantages: (a) Battery charg- 
ing at lower engine speeds, such as during idling of engine; 
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Westinghouse 


ai 


wrAtll BLE 


A Westinghouse Quicklag Circuit Breaker provides 
not just one means of circuit protection, but two 
types! An electromagnetic element that trips instantly 
on short circuits ...a bimetallic thermal element that 
allows time delay on harmless momentary cur- 
rent surges. 

Both types are needed for completely automatic, 
dependable circuit protection at all temperatures. 
The National Electric Code recognizes and approves 
the automatic derating feature of bimetallic elements 
at elevated temperatures. High surrounding tem- 
perature will not change the protective efficiency of 
; a Quicklag, because the bimetallic element derates 
in the same degree as the wire or cable it protects. 

Call your nearest Westinghouse office for com- 
plete information on modern, dependable circuit 
protection or write for bulletin B-3881. Westing- 
house Electric Corporation, P. O. Box 868, Pitts- 
burgh 30, Pennsylvania. 
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(b) lower inherent radio interference, with no commu. 
tator; and (c) less maintenance by elimination of commy. 
tator and brushes. 

4. Submergible Motor. Open type induction motors of 
1%-, 5-, and 10-hp ratings are so constructed, by com. 
pletely embedding the windings in a type of heat-resisting 
rubber,.as to permit operation when completely submerged 

in sea water. Eventual successful development of this motor 
with J Oo N ke $a from a production standpoint would enable immediate syh. 


stitution for the conventional water-tight motor which js 


2 PLUGS Cc | 1.5 to 2 times larger and heavier than this motor would be 
7, | for a given rating. Source of major difficulty, however, has 
_ ( | been lack of a complete seal of the windings with the 





rep AN D rubber compound. Considerable advancement in the method 


of application has been accomplished. 


q i | 5. Shipboard Lighting Fixtures. Shipboard lighting jis 
: SOCKETS the subject of a broad-scale research job by the Bureau of 
® ; Seri die S-306-AB 
P-306-CCT Small Plugs & a ceeos Praca ow wl | the design of the fixtures themselves: (a) means for shield- 
Plug, — Uses. Cap or panel mounting. 


Ships. Some highlights can be given here as they relate to 


ing fluorescent fixtures used in spaces containing electronic 
equipment, to prevent radio interference; (b) design of 
© Knife-switch socket contacts © Metal Caps, with formed fixtures to provide sufficient illumination of weather decks 
phosphor bronze, cadmium fibre Uinings. without excessive exposure of light to remote observers: 


plated. ee 

© Bar tips Plug contacts | © Made in two to 33 contacts. (c) effective shock mounts to prevent damage to lighting 
cadmium plated, with cross sec- fixtures when the vessel is subjected to severe mechanical 
tion of 5/32” by 3/64”. © For 45 volts, 5 amperes. shock; (d) improved coatings for searchlight reflectors are 


@ Insulation molded bakelite. Beet cone being investigated. A small and compact unit providing an 
© All Plugs and Sockets polarized. permit. indicator light and transformer for use on switchboards 


Ask for Jones Catalog No. 17 showing complete line of Electrical Con- and remote motor control points is being tested. 


necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. : . 
Development of improved motor-generator units is an 


i tant B f Ships function. O f th ie 
Pt is Mls ULERY THT ccliridisidial tay the Buréas: als the dewioal 


1026 SOUTH HOMAN AVE. CHICAGO 24, ILL. m-g sets in various power units from 1 kva to 5 kva 
having an input of 12 volts d-c and an output of 24 volts 


d-c, reversible for operation on a 24-volt d-c supply. 
Utmost reductions in size and weight are also desired. 
Another project has for its objective the development of 
m-g sets utilizing permanent magnets and inherent reg- 
ulation, thereby eliminating speed regulators and in the 
net result also decreasing size and weight. 

Miniature a-c electrical indicating instruments, to be 
accurate at frequencies from 400 to 1600 cps, in sizes 
1% in. and smaller, comprise still another Bureau 
project. 





Influence on Civilian Products 


A case-history demonstration to pinpoint the influence 
of military requirements on civilian products would be 
GENERATOR VOLTAGE | interesting if space permitted, but it should hardly be 
eee | necessary. _For, as already emphasized, the influence 
STATIONARY essentially is of the nature of ideas ; it comes by indirec- 
POWER UNITS tion, by stimulation, rather than by specific adoption of 

military equipment to civilian uses. 
Burlington Regulators are To the observant engineering eye, such influence for 
a ei sae my example is widely apparent in the many types of now 
up to 25,000 KW and DC commercially available electrical and electronic labora- 
up to 7500 KW. tory and test instruments that directly stem from types 
, : developed for the Armed Services during World War 
eitasvaes ob te 1-4 ieee ae — II. To be specific in one direction, consider the instru- 
ge Fie : yes ments that utilize microwave techniques. The magnetic 
— a ois | wire or tape recorder, to take another example, had its 
services solicited. first practical use in the war, yet today it is a common- 
BURLINGTON INSTRUMENT CO. place of commercial design, with newer applications in 
care ties a rapid stage of development in the field of digital com- 
BURLINGTON, IOWA puters, transient phenomena recording instruments and 

even machine tool controls. 

Radar and sonar for merchant ships are an obvious 
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THE LARGEST FAMILY OF PLASTICS IN THE WORLD 


@%e 
@ YOUR ao 


e PROBLEM € 
&e @ 


why not use 
TEN approaches 
to ONE problem? 


The other day, one of our friends tossed us a prob- 
lem he had in materials. 


“Can you suggest,” he asked, “‘a plastic for a 
graduated scale on an instrument used in biological 
laboratories? It must have exceptional dimensional 
stability. .. good transparency . . . withstand oc- 
casional water temperatures up to 190° F...and 
be resistant to phosphoric acid, glycerine, and 
weak alcohol.” 


We passed his question on to Monsanto’s unique board 
of ten plastics experts ...The Monsanto Plastics Tech- 
nical Council . . .a group of engineers with years of 
individual experience and specialized knowledge cover- 
ing the many phases of the complex plastics industry 
(and several dozen other industries, too). 


They came right up with the answer. “Yes, Mon- 
santo produces a plastic that will fit your require- 
ments. It’s Lustrex . . . Monsanto’s polystyrene... 
which has the following properties of interest to 
you ...’’ And so on. 


Then there was a letter from a v. p., wanting to 
substitute a laminated plastic beam for the wooden 
timber now used to carry the pick-up shoe on sub- 


SERVING INDUSTRY... 
Monsanto Invites You to send in WHICH SERVES MANKIND 
your questions... problems in 
materials, methods, tech- 
niques, costs, or styling. We’ll 
be glad to help you solve them! 
You may also want our free 
booklet, ‘“Ten Heads Are Bet- 
ter Than One,’’ describing the 
Technical Council and how it 
operates. The coupon is for 
your convenience. 
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The Monsanto Plastics Technical Council— 

ten men, each a plastics specialist in his 

own field. Their combined knowledge and ex- 

perience blanket plastics and dozens of other 
industries. They offer you ten paeeoenne to saat 
any given problem. ' ; 


way cars. He told us the beam must withstand ex- 
tremes of temperatures, and rapid temperature 
changes, plus good weatherability under rain, sleet 
and ice conditions. 


Again, the Technical Council quickly diagnosed the 
problem; advised the v. p. that a phenolic laminate 
(made with Monsanto’s Resinox, of course) could 
fill the bill; and put him in touch with the leading 
laminators who could do the job for him. 


Sometimes plastics might not be the answer to the 
problem. But chances are we can put youon the track 
of the right material for your job. For Monsanto 
has the broadest line of plastics in the world . . . its 
Technical Council of ten experts and specialists a 
range of experience that blankets the plastics field. 


Whatever your product or industry, why not put ten 
expert approaches to work on your materials ques- 
tions today? Pose the Technical Council any plas- 
tics problem you have, simple or complex. Let it 
examine any ideas you have in mind — before you 
begin costly production. 


There’s no cost, no obligation. The Council is just 


another Monsanto service to the plastics industry. 
Lustrex, Resinox: Reg. U. 8. Pat. Off. 


Springfield 2, Mass. 
Please send me information on plastics for. 


CO Please send me the booklet “Ten Heads Are Better Than One” 
about the Monsanto Plastics Technical Council. 


Name Title 
Firm 

Address 

City Zone State 





e ®@ 
MONSANTO CHEMICAL COMPANY, Plastics Division, Dept. EMp-22 ® 
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SPECIFY 


alliance motors 
for 
Small Load Jobs! 


Fans Toys 
Business Machines Vending Machines 


MODEL B 


4-pole shaded pole 
motor. Approx. 1 
1550 r.p.m. 


Controls Radio & television 
Heating Appliances tuning 
Turntables Other appliances 


Mass production of small motors for mass 
markets at low cost—that's the job at Alliance! 


Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
fo fit the specific needs of small loads. indi- 
vidual changes in design are available where 
quantity warrants. 


Check these advantages! 

Low operating cost MODLA A 

Low ind ices eoate oii 
motor. 

Low magnetic field 500 to 1050 rpm. /- 

Low first cost 

Cool running—quiet < MODEL MS 

Flexible power range 2-pole shaded pole 

Slower controlied speeds motor — full load h.p. 

Long life 0021. Full load 2800 


r.p.m, 





Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY e ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 


ELECTRICAL : 


CONTACTS 


PRECISION SERVICE... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
sucessfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 





/30 7 
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example; so are controls for commercial aircraft and 
landing control instruments for commercial airfields 
Telemetering devices, industrial application of servo. 
mechanisms, flea-size motors, mobile two-way radio 
and advanced automaticity in production tools are just 
a few of other evidences of military influence on civilian 
products. The magnetron as a component in industria] 


| equipment or in commercial appliances is a distinct pos- 


sibility, with one example already in the so-called rapid. 
cooking “Radar-range.” The influence of military re- 
search on commercial television has \been obvious; cyur- 
rent military work—completely restricted—may haye 


| far-reaching effects in the future. 


Examples of miniaturization are by now numerous 





Design requirements for an 
emergency rescue transmit- 
ter to be carried by mili- 
tary personnel in a life 
vest or attached to para- 
chute harness are: small 
size, light weight, sturdi- 
ness and dependability in 
putting out signals of suf- 
ficient strength to reach 
rescue forces. Shown here 
is the 214-lb, vest-pocket 
size radio beacon AN/ 
CRN-16 with crystal-con- 
trolled transmitter powered 
by a hand-cranked genera- 
tor. Transmitted signal is 
70 to 100 milliwatt on a 
fixed frequency which can be used for homing purposes by air- 
craft provided with suitable equipment. The World War II emer- 
gency rescue transmitter, known popularly as the “Gibson Girl,” 
weighed 40 lb and was too heavy and bulky to be carried in very 
small aircraft. (Source: Air Materiel Command.) 





and have already been commented on in this discussion 
and previously in this publication. (15) An apt illustra- 
tion of the influence of miniaturization on a civilian prod- 
uct is found in one of the prize-winning designs in this 
issue, “Miniature Sound Level Meter,” on page 130. 
Application of radioactive techniques in industry (use 
of radio-active isotopes for research as well as quality 
control) has brought in its train a whole new segment 
of manufacturing interests based on the design of special 
instruments, which, of course, also stem from the basic 
work done for the armed forces. It is interesting to note 
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7a CUSTOM MOLDING 


Of Thermosetting Materials for 
The Electrical Equipment Industry 


dD t ff} is a monogram you find on superior 
molded items used in nationally- 
known electrical products. These include many 
types of controls and fixtures, electrical appli- 
ances, cooking utensils, cable supports, photo- 
graphic equipment, and similar units. 


Entrust your molding needs to “D M” crafts- 


Combination Fuse 
and Block Holder 


men. You will receive outstanding service and 
quality of product from one of the finest, most 
modern custom molding plants in the Midwest. 
Our equipment assures fast quantity production, 
but we are not too large to recognize the im- 
portance of close owner-attention to your work. 
Our facilities provide for designing, making, 
and maintaining plastic molds. 


Your Inquiries Will Receive Our Prompt Attention 





Stauds For 
QUALITY 
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For Low-cost, Efficient 
< LIQUID HEATING 


ectroplating baths, 


‘4 r, oil, el 
’ Po apli mild chemical ra 
--7 3 you're almost sure to find a oro om 
= : rod* immersion heater to provic “ 
ae the most practical and econo! : 
a ans of heating. Available in a wide 
uhet of sizes and ratings, and — 
thermostatic controls, G-E enw tical 
and “over-the-side immersion - ms 
are easily adaptable to meat . 
low-coenperatsts nets ted ro 
tles, and baths. 7ou es 
saute constructed heaters oe e. 
install, low on maintenance, anc 
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cx ; ARE PACKED WITH HUG 

ee ss" R YOUR 

1 >t IDEAS. SEND FO 3 

— COPY. General Electric Compan} » 

; ee : Schenectady 5, N.Y Ret. Us. 
I Loe FOR ELECTROPLATING BATHS 








CASE REPORT No. 51 from a series of actual cases 
recording the successful application of BEAR 
DY-NAMIC BALANCING to Industry. 





250 to 300 ROTORS per day 
‘DY-NAMICALLY BALANCED 


—on Bear Balancing 
Machines at Pezzillo 
Pump Company. 


+ 
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FREE MANUAL Tells How to 









Benefits of Dy-Namic 
Balancing which they 
report, can be yours, 
too, when you use Bear 
Machines to balance 
rotating parts. Select 
the machine that fits 
your need, from the 
new Bear Dy-Namic 
Balancing Manual.  » 





BEAR STATIC AND DY-NAMIC | 
BALANCING MACHINES 


Balance All Rotating Parts 


This new Dy-Namic Balancing Manual tells 
you how you can easily, quickly, economi- 
cally balance rotors, armatures, crank- 
shafts, and other rotating parts, weighing 


from 4 oz. to 8 tons. Also tells how Bear 
Dy-Namic Balancing Reduces Wear on 
Rotating Parts, Eliminates Noise and 
Vibration, Improves Efficiency of Finished 
Product. SEND FOR YOUR COPY, TODAY. 


Address Bear Mfg. Co., Dept. E-13, Rock 
Island, 111. 
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that one company alone in this field has a staff of 175 
experts involving nuclear physics, radio-chemist 
electronics. 7 

There is still another aspect of the influence of milj. 
tary requirement or rather research on the Civilian prod- 
uct designer, manufacturer, and ultimately the taxpayer 
Even though in many instances the results of milita 
research when first announced are too high in cost for 
commercial adaptation, yet private industry does obtain 
the benefit of such research and is eventually able to 
adapt it to civilian uses many years—perhaps 10 to 29 
years—before it would have normally been able to do so 
Private industry and the private citizen thus derive an 
extra dividend from the cost of military research by 
being able to significantly improve industrial and con- 
sumer products; in effect, by adding to the social con. 
tent of industrial progress and better living, 

Two other examples of military influence on the prod- 
uct engineer and maker should be noted ; both are vastly 
important, but again, for reasons of space, the reference 
here has to be brief. 

1. Standards. The work of the Armed Services Elec- 
tro-Standards Branch, now headed by Capt. Henry E, 
Bernstein, USN, is an excellent example both of Armed 
Services unification and of cooperation between the 
services and industry. It is the policy of ASESA to 
reach as closely as possible to the desired military re 
quirements in the specifications, but it is also realistic 
enough to realize that it can go only as far in its stand- 
ards as industry has the capacity to supply. In some 
directions, where the components enter commercial 
products of a very competitive nature, ASESA realizes 
that some give-and-take is necessary ; in other directions, 
chiefly of industrial character, where reliability and long 
service life are the manufacturers’ and designers’ chief 
concern, it becomes much easier to bring about a com- 
plete meeting of minds between the agency and the 
industry. A very effective method for implementing 
such coordination of ASESA specification with industry 
has been developed with the Radio Manufacturers 
Association. 

As a result of such cooperation the time-lag for 
establishing new specifications has now been cut down 
to approximately six months where it used to be one to 
two years; and, moreover, specifications are being con- 
tinually improved. Where ultimate limits in component 
specifications still fall short of the military requirements, 
the agency expects that wherever possible the equipment 
itself should be designed to take care of such perform- 
ance gap, as for example extra-ruggedization of the 
equipment. 

“Industry,” to quote Capt. Bernstein, “gains from 
ASESA standards as much as does the military. Par- 
ticularly important are the effects in industrial applica- 
tions where such factors as ruggedness, reliability and 
long service are amvolved. If, say, the military gains 
from ASESA standards are given the base of 100 per 
cent, then the overall industry gain is at least 75 per 
cent.” 

2. Test Procedures. Inherent in the technical require- 
ments of research and development contracts, and also 
of course in finalized specifications, are the elements of 
advanced test procedures. These are of inestimable 
benefit to industry in general, and to the product de- 
signer in particular. Frequent emphasis in these test 
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TO MEET DEMAND 


ROEBLING ROEVAR MAGNET WIRE 


NOW IT’S IN FULL SWING...the most modern, 
precision-equipped magnet wire plant in the world. 
And it’s fair to say that customers built this new plant. 
It had to be built to meet the increased demand for 
Roebling Magnet Wire. 

Roebling Roevar Magnet Wire is your best choice 
for high-speed winding... its insulation is 10 to 40 
times tougher than conventional enamel. Roebling 
Roevar also has a better space factor and costs less. But 
whatever your special requirements, Roebling can meet 
them with cotton, Roeglas, paper and other insulations 
of topmost quality. 

Write for full data and samples. John A. Roebling’s 
Sons Company, Trenton 2, New Jersey. 


_— " ae = ve 
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AT LEFT: Some of the large ovens specially designed for the controlled to insur highest, uniform quality. RIGHT: A group 
production of Roebling Roevar and Roebling enamel magnet of seven small enamelling ovens located in a special department 


wires. Composed of a pre-annealer, enamelling oven, and in- for producing Roebling Roevar and Roebling Enamel Magnet 
dividual take-up equipment, they are electrically equipped and Wire in the finer sizes. 


FOR OTHER ROEBLING ELECTRICAL WIRE AND CABLE 
WRITE NEAREST ROEBLING OFFICE FOR NAME OF YOUR DISTRIBUTOR 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland, 701 bege] a 4 i i“ a: <4 Any 
St. Clair.Ave., N. E. * Denver, 1635 17th St. * Houston, 6216 Navigation Blvd. * Los Angeles, 216 
S. Alameda St. * New York, 19 Rector St. * Philadelphia, 12 S. 12th St. * Pittsburgh, 855 W. North 


Ave. * Portland, Ore., 1032 N. W. 14th Ave. * San Francisco, 1740 17th St. * Seattle, 900 First Ave. So. A CENTURY OF CONFIDENCE ae 
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Uniform in Design From 
NEMA Frame Sizes 
203 to 505 


INDUCTION MOTORS 


These squirrel cage drip-proof motors are 
standardized in sizes from 1/4 to 150 HP, 
synchronous speeds from 3600 to 600 RPM. 
Outstanding, is the method of cooling this 
motor. Air is drawn in over the bearings at 
both ends of the motor. A baffle directs the 
air to the center of the rotor, the fans force 
it against and around the coil ends to the 
center of the frame and then down and 
around the stator core to be discharged 
at openings on either side. Generous air 
= passage-ways permit lower air velocities, 

: very quiet operation and exceptionally 
cool running. 


== 
= BURKE ELECTRIC CO. 
SS 3910 W. 12th St. © Erie, Pa. 


Division of 
Marathon Electric Mfg. Corp. 
Wausau, Wisc. 


Booklet D-1 fully describes 
this motor or Booklet GS-7 
the complete Burke Line. 
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procedures on actual “use” conditions of equipment in. 
stead of on laboratory test samples is particularly inval. 
uable. An important corollary is research aimed at the 
design of improved types of test apparatus. Ooo 
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The magnetic starters are molded and 
manufactured by the Arrow-Hart and 
Hegeman Electric Company, Hartford, Conn. 


The base illustrated at the right is 74" long, 
7%" wide and’1%" deep; the hood is 74" 
long, 7% ".wide and 19(j.5” deep... proof that 
PlaskomAlkyd’s high dimensional stability 
makes it readily adaptable to large, solid pieces. 


Plastic magic became a reality with the birth 

of Plaskon Alkyd. It has established a new high 

for plastics in both electrical and physical properties. 
This fact was dramatically proved again by The Arrow- 
Hart and Hegeman Electric Company when recently they 
redesigned their line of magnetic starters. 


Among the many tests conducted by Arrow-Hart engi- 
neers to find a suitable plastic material for the bases and 
hoods of these new starters was the test for arc resis- 
tance. Only Plaskon Alkyd passed the grueling current 
tests that the plastic materials were subjected to. In fact, 
after withstanding twice the current of the next best 
plastic material, the starter made with Plaskon Alkyd 


still operated satisfactorily. Plaskon Alkyd is a new thermosetting plastic developed and 
manufactured exclusively by Plaskon. In addition to its higher 
arc resistance ... it has greater dimensional stability than any 
other plastic material commonly used as an electrical insulator, 
combined with resistatice to high temperatures, up to 400 F. 
under continuous-éxpostre ... It has higher resistance to water 
and it is ynaffetted by organic solvents, fats, oils and dilute acids. 


Ant experienced Plaskon field man will be glad to discuss the 
/many advantages of Plaskon Alkyd with you or your molder. 
\ Just let us know when he can call. 

“ee 


PLASKON. LIBBEY » OWENS «FORD GLASS COMPANY 
2137 Sylvan Ave.,Toledo 6, Ohie-+ ta : Canadian Industries, Ltd., Montreal, P. 0. 


Branch Offices: Boston, Chicago, lds Angeles, New York, 
Rochester, San Francisco { 
Manufacturers of MoldingComngunds, 
Resin Glues, Coating Resin? —~ —~ 
G % “ 
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High resistance to arcing and excessive 
voltages as well as ability to withstand severe 
physical and thermal shock play a large part 
in the efficiency of Universal Porcelain In- 
sulators. They do not carbonize nor corrode 
under long years of service. They are un- 
affected by cold, moisture, fumes, most acids 
and are heat resistant. Whether your re- 
quirements are simple or complex, whether 
they involve intricate designs or routine pro- 
duction, you will find Universal engineers 
and craftsmen glad to assist in developing 
efficient insulators to meet your specifications. 


me UNIVERSAL 


1540 EAST FIRST STREET 











Made to YOUR 
SPECIFICATIONS 


UIP eX 


ANEW ITEM IN THE 
TOPFLIGHT TAPE LINE 


(TOPFLEX TAF-SA) 
Hereis a pressure-sensitive, strong and sturdy printed tape. 
Resists moisture, temperature extremes and abrasion. It 
has been developed to fill a definite need. 


METHODS ENGINEERS WROTE THE SPECIFICATIONS 


A number of industrial tape users asked for a tape superior 
to the cellophane and acetate fibre tapes commonly used, yet 
with their basic-characteristics, 


EXCLUSIVE TOPFLIGHT PRODUCT 


From these requests and specifications, Topflight Tape 
spent many months in research and experimenting and con- 
structed this superior product. Only Topflight produces this 
tape. No other firm can supply it. 


HAVE YOU BEEN WAITING FOR TOPFLEX? 


Let us tell you more about this new product. Let us show it 
to you. We would like you to run your own test. Write. 














TOPFLIGHT TAPE COMPANY 









YLVANIA 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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Designer and Engineer 
Must Help Each Other 


Boe ORT er ene 
Dave Chapman (Continued from page 93) 


loads from the top, an initial premise desired by sales 
For many reasons the dryer is loaded from the front. Both 
units, however, have glass paneled doors for operative 
awareness of the user and for the interesting sales asset 
which results. 

Both units, by the way, are planned toward that happy 
millenium when laundry appliances totally emerge from 
the dismal dampness of the basement. Dimensionally and 
visually they are fit companions for the service rooms or 
kitchens of our current housing trends. 

From the foregoing, certain facts become apparent. After 
basic engineering and research is completed there is yet a 
tremendous job to do. Given an operating unit, there are 
infinite forms that the end product may take and many 
compromises. Here is the point where an articulate de. 
signer and clever engineer can lift a product from the 
commonplace and make it a little better and more usefyl 
and much easier to sell. It is a job that involves form and 
size, appeal and usefulness, character and personality. It 
is the function of integrating basic engineering factors to 
usable sales instruments which the customer can understand. 

For the record, the distributor of these appliances feels 
that these pieces are unusually pleasant solutions, and from 
the first reports from the field the customer, bless her, feels 
the same way. These things, of course, are important end 
requirements. (Turn to page 94) 


Brooks Stevens (Continued from page 95) 


There was another most significant consideration in the 
initial planning of the new model, and that was that produc- 
tion costs would have to be reduced and other economies 
of manufacture would have to be achieved, to maintain 
the desired price bracket in the face of greatly increased 
labor and component charges. Here again, there were 
considerations which had a direct bearing on the final 
appearance of the projected cleaner. -For...example, by. 
using an identical stamping for each end of the tank a 
substantial saving in die costs and actual production 
was made. The top element, which includes the switch and 
handle was extended over the end bell to serve the function 
of holding it in place. 

By keeping the end bells in polished chrome-plated steel 
and contrasting with the central portion of the tank another 
economy was made that also provided distinction and lent 
emphasis to the bold, original contours. A decided departure 
from the previous model, the new Modern Hygiene con- 
tinues some readily identifiable features of appearance. The 
Van Dyke brown crackle finish of the central section is 
a complete departure but the relative proportions of the 
cleaner remain the same. The runner bar is almost identical, 
being given a sharper rake outward, and incorporated into 
the central section. 

One objective was complete unity for all of the attach- 
ments with positive identification on each. A crest or logo- 
type was applied to each of the major items, and this same 
theme was included in the carrying-case, merchandising 
displays and advertising. 

The new model went into production early last year, 
quite close to schedule, and despite the many difficulties that 
plagued all manufacturers during that critical interval. 
Production-wise it has been a happy combination of design 
and economy. The simple components are produced with- 
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revolutionizes 


ARG WELDING 
* * * 


weet Tungsten Purity 
vital factor of 
its success 


af Premium Quality 


1. TUNGSTEN ELECTRODES 


Aing by helium, argon, or atomic hydrogen processes brings 


jKameSt cree 


From the smallest to the largest setups, arc we 


















new superiorities, new simplicity, new ecopSmies. Applicable to a wide range of fabrications, arc stability 


is absolutely essential. This depends entigffly on purity of the tungsten electrodes used. Fansteel Tungsten 


Electrodes assure this purity—with its @lving in electrode consumption—for these reasons: 


e Fansteel trained metallurgists gnd quality control engineers control every step of processing 


from raw tungsten ore to finfshed electrode. 


e Every electrode must pasgfthe most rigid inspection. Cracks, surface impurities, dimensional 


errors and all other imp€rfections are eliminated. 


Available in three surface finishes: In diameters up to 3%” in drawn finish; 
from %" upward in swaged finish; for extra precision requirements in all diam- 
eters with centerless ground bright finish. Tungsten electrodes made by 
Fansteel are 99.9+-% pure tungsten. Vapor pressure 0.000005 mm at 4580°F 
is the lowest of all metals. 


You are invited to send for new Fansteel illustrated Bulletin 1.102 for com- 
iets information on Tungsten Electrodes—valuable to all arc welders. 
steel Metallurgical Corporation, North Chicago, Illinojs. 







PURE METALS COPPER BASE ALLOYS 












Tantalum, Tungsten, Molybdenum and Columbivm in sheet, rod, Copper alloyed with other elements to combine high conduc- 
wire and special shapes and parts. tivity with strength, elasticity, resistance to heat, impact, or wear, 

POWDER METALLURGY PRODUCTS Available in bars, rod, sheet, strip, castings, forgings, finished 
Finished or semi-finished shapes and parts of special analysis or semi-finished parts, for current-carrying springs and other 
to achieve high strength, density, electrical conductivity, resist- parts, tempered soldering tips, resistance welding electrodes, 


ance to wear, impact, heat erosion, or combinations of these 
and other properties. 


PRODUCTS & SERVICES 
INCLUDE: 
ELECTRICAL CONTACTS 
SELENIUM RECTIFIERS 
METALS: TANTALUM, TUNGSTEN 
MOLYBDENUM, COLUMBIUM 
COPPER BASE ALLOYS 


RESISTANCE WELDING 
MATERIALS 


dies and fixtures. 11604 


ansteel 
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AN INDUSTRY 
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SPEEDCRAFT Baers aa Sivipeiog 


For over 22 years SPEEDCRAFT WIRE STRIPPERS 
have been demonstrating their amazing flexibility 
and their ability to strip those “Hard To Strip” wires. 
The Knife Type Machine illustrated above can be 
adapted to most types of insulated wire. It is un- 
equalled in precision, durability and economy. 



















This SPEEDCRAFT BRUSH TYPE STRIPPER (portable unit illus- 
trated has complete built-in dust collector) is the answer to 
many of those unusual wire stripping jobs. This machine is a 
basic design and illustrates one of many combination of brush 
mountings and speeds which make it fundamentally adaptable to 
a wide variety of stripping operations. Available in portable or 
bench types. 















STRIP Send wire samples and stripping 
specifications for recommendations 
MECHANI- on your wire stripping needs. 


CALLY BY 
POWER 
AND SPEED 
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out specialized detail. The center shell, wrapped in 
seamless-appearing tank, is easily assembled or quid 
removed for servicing. y 

In both of these products, efficient, low cost, integrated 
production—with the design incorporating major engineer 
ing features and desired appearance objectives—was the 
result of close collaboration of our staff with that of a 
client’s engineering department. Their knowledge of limita. 
tions, production facilities and functional requirements is 
essental to prudent design. (Turn to page 96) 


Sr 

Design Trends 

and Transients 

(Continued from page 168) 
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as in the single sample case, but the regular testing 
procedure is interrupted after a fixed number of items 
have been tested. If a predetermined number of these 
test results individually exceed the acceptance value of 
the original plan, the material is immediately accepted 
and testing stopped. If less than the required number 
meet the acceptance value, testing is completed in the 
usual way and the individual test results are averaged, 
Acceptance or rejection then depends on whether or not 
this average exceeds the acceptance value. 

The chance that material of a given quality will be 
accepted under the modified double sampling plan is 
slightly larger than on the original single sample plan, 
since there will be some samples which have the re- 
quired number of items exceeding the acceptance value 
at the point where inspection is interrupted, but which, 
if completely inspected, would have yielded an over-all 
average below the acceptance value. This increase in the 
chance of acceptance is desirable when the general 
quality of the material under inspection is known to 
be good. It is undesirable when the quality is bad, and 
this slight increase in the chance of accepting bad 
material is the price to be paid for reducing the average 
amount of inspection without disturbing routines. 

A properly designed single sampling plan is usually 
set up so that the chance of accepting unserviceable 
material is suitably small, say 0.01 or 0.05. No sampling 
plan can guarantee the rejection of unserviceable ma- 
terial, but the chance of accepting such material can be 
made as small as desired by properly choosing the ac- 
ceptance value and the number tested. o0eG 


Steel Alloy for Sub-Zero Service 


Alloy steel capable of fulfilling many engineering 
requirements for sub-zero service at operating tempera- 
tures as low as —423 F has been developed by Lebanon 
Steel Foundry, Lebanon, Pa. It is an austenitic cast 
alloy containing 19.50 per cent chromium and 9 per cent 
nickel, among other alloying ingredients. Tensile 
strength varies inversely with temperature and in direct 
relationship with hardness; ductility is lowered some- 
what but not in proportion to tensile strength which 
is approximately 200,000 psi at —423 F. The alloy 
may also be welded by either gas or electric processes 
without subsequent heat treatment. 

It is currently being used in the production of steel 
castings for pressure equipment in storage facilities for 
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SMALL REVERSING CONTACTOR 
FOR CONTINUOUS DUTY 


A new small reversing contactor an- 
nounced by Struthers-Dunn, Inc., 150 N. 
13th St., Philadelphia 7, Pa., is construct- 
ed for continuous duty control of A-C or 
D-C equipment such as hoists, door op- 
erators and motorized valves. The design 
of this new Type 175KXX contactor has 
been based on broad experience in apply- 
ing previous Struthers-Dunn contactor 
types and incorporates advantages such 
as greater ruggedness and the ability to 
withstand continuous service. The new 
unit is ideal for built-in applications and 
completely serviceable from the front. 
Ratings are: 

AC single phase: 1 hp., 115 or 230 volts 
AC polyphase: 2 hp., 110 or 220 volts 

1 hp., 440 or 550 volts 
Direct current: 1 hp., 115 or 230 volts 

The contactor consists of two 3-pole 
solenoids for forward and reverse. opera- 
tion mounted on a common frame and 
mechanically interlocked to prevent si- 
multaneous closure. Contacts are com- 
pletely insulated with Melamine to mini- 
mize arcing damage. Open arc chutes al- 
low rapid cooling and escape of ionized 
gases, 

Auxiliary contacts can be added for 
electric lock-up or interlock. All fixed 
contacts are interchangeable as are the 
moving contacts and corresponding parts 
on each solenoid. All parts are easily re- 
placeable from the front. 

Data Bulletin 7100 containing full de- 
tails of the contactor will gladly be sent 
on request to the manufacturer. 


NEW HANDY GUIDE 
TO MIDGET RELAYS 


A new catalog-bul- 
letin just issued by 
Struthers-Dunn, Inc., 
150 N. 13th Street, 
Philadelphia 7, Pa., 
is designed to simpli- 
fy the selection and 
use of midget relays 
for almost any application. 

In concise, easily understood form, it con- 
tains complete information on the hun- 
dreds of Struthers-Dunn Midget indus- 
trial control relays with the exact con- 
tact arrangement, mounting details and 
construction required for each applica- 
tion. It also explains the many physical 
and electrical features that are available 
to adapt standard relays to special con- 
ditions. Several recently developed mid- 
get types including a small Underwriters 
approved relay with 15 ampere (115V. 
AC) contacts are listed for the first time. 

A copy of the new bulletin (No. 2100) 


will gladly be sent on request to the 
manufacturer, 
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STANDARD RELAYS 


... thousands of available types, elec- 
trically and mechanically adapted for 
every-day relay applications. 





SPECIAL RELAYS 


... types that have never been made 
before—for jobs that have never 
been done before. 





























































BIG RELAYS OR LITTLE RELAYS 


As specialists in relay design and manu- 
facture, Struthers-Dunn has ranged from 
turning out 20,000 “production relays” 
a week to devoting a year for the develop- 
ment of a single highly-specialized type. 





Twenty-seven years of experience in Write for Catalog 
designing and building thousands of dif- «Gg "a quick, 
ferent relay types—for as many different andy guide to the 
ee 7 ‘ most widely used 
applications—is available to help solve gy, shers-Dunn 
your relay problems. relay types. j 





STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 


ATLANTA @ BALTIMORE @ BOSTON @ BUFFALO @ CHARLOTTE e CHICAGO @ CINCINNATI 

CLEVELAND @ DALLAS @ DENVER @ DETROIT @ INDIANAPOLIS @ KANSAS CITY e LOS ANGELES 

MINNEAPOLIS @ MONTREAL @ NEW ORLEANS @ NEW YORK @ PHILADELPHIA @ PITTSBURGH 
ST. LOUIS e SAN FRANCISCO @ SEATTLE e SYRACUSE « TORONTO 





liquid oxygen propellant for rocket engines, 
applications are in restricted ordnance fields, ang 
sibilities are present for application to the oil, chem 
and other processing industries. Paradoxically the 
same alloy adapted for sub-zero service is also bei 
used in engineering applications calling for heat-resigt. 
ant characteristics at extremely high operating tem, 
perature, as in some jet-engine components, turbo. 
supercharger parts, and other gas turbine uses. OOG 

















Air-Electric Press Control 


Another idea for two-man control of press Operation 
incorporates an air-electric clutch. Control stations 
containing two palm switches for starting and a ¢t 

button may be adjusted to most convenient height en. 
suring maximum safety on presses manufactured 

Cleveland Crane and Engineering Co., Wickliffe, Ohio, 
Operation of the press consists of a brake-clutch ar. 
rangement operated by an air cylinder. The buttons 





FRACTIONAL H.P. MOTOR PARTS SETS 
FOR PRODUCTS WITH COMPONENT MOTORS 


Now you can get EMC Motor Parts Sets consisting of brushes, brush holders, 
armatures and fields in all ratings up to 2 h.p.—all manufactured by the 
producers of EMC Motors, justly famous for outstanding ‘‘power zone” 
service in hundreds of different products. The extra service you “build in” 
with EMC Motor Parts Sets helps maintain your reputation for smooth- 
running, long-lasting products. Write for the complete details. 


ELECTRIC MOTOR CORP. Division Howard 


Industries, Inc. 
RACINE, 
WISCONSIN 























positive action under the most 
severe duty 


ey 

















selector switch, control mechanism and limit switch 
(operated by an eccentric) control a solenoid-energized 
air valve. 

Four-position selector switch enclosed in the control 
panel at the lower right side of the press provides 
operating cycles of long, short, continuous and inch, 
The press response to each cycle is: When set on short, 
the ram is set in motion by pressing the four start but- 
tons, the hands may be removed and the ram will con- 
tinue through the work cycle, stopping at the top of 
stroke. On long, the hands must be kept on all start 
buttons until the ram has moved so close to work that 
no danger exists of workers having their hands caught. 
On continuous the ram keeps going continuously after 
the four start buttons are pressed until stopped. With 
the selector set on inch, the ram may be jogged with 























Simple . . . rugged . . . economical. 
Zenith Control Switches cut costs, are 
trouble-free, and will give maximum de- 
pendability under the heaviest loads. Long 
sensitive life—more quiet operation—years 
of duty without servicing. 

% Transfer Timers % Reversing Starters 
* Interval Timers % Process Timers 

% Program Timers *% and Always Special 
% Remote Control Equipment 

There’s a Zenith Control Switch to meet 
your needs—WRITE FOR CATALOG 
TODAY. 


Standard for Switches for Over 25 Years 


ZENITH ELECTRIC CO. 


West Walton Street Chicago 10. Illinois 
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SUCCESSFUL GIFT PACKAGE 
— IN CORRUGATED 


At the H & D Package Laboratory, leather 
and wood and linen patterns are often simu- 
lated in corrugated board. Distributors of 
specialty items, are capitalizing on H & D 
ingenuity and craftsmanship to sell merchan- 
dise. Relatively inexpensive, distinctive in 
appearance, rugged in construction, these 
H & D corrugated boxes are a complement 
to the highest quality products. 


SS 


FAMILY NAME FEATURED 
in “Look-Alike” Packages 


Quick, easy identification and selection are 
important where the same product is made 
in several sizes and several models. Auto- 
motive parts, for example, win greater dealer 
acceptance when the packaging plan in- 
cludes simplicity, legibility and convenience. 
The H & D boxes shown here effectively dis- 
play the manufacturer's name, conserve shelf 
space, give necessary product information, 
simplify inventory-taking, require no repack- 
ing, provide ample product protection. 
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FLUORESCENT LIGHTS 
Shipped Safely in CORRUGATED BOXES 


A complicated problem of packaging fluo- 
rescent fixtures—odd-shaped, bulky, fragile 
—has been solved with an H & D engineered 
box which has reduced the entire packing 
operation to a mere 70 seconds! An ingen- 
ious arrangement of six interior pieces of 
corrugated board provides more than ample 
protection. The packed product can be 
stacked and loaded and shipped as safely 
as any other type of merchandise — thanks 
to H & D package engineering. 


Authority on Packaging 








TO MAKE 
BETTER 


Flat type for lowest cost? 


and maximum winding area? 


Which type 





PRECISION 
BOBBINS 


Regardless of the particular type Bobbin you select, 
you can be sure that it will be the lightest, strongest, 
most efficient base you can use for your coils. Why? 
. . . because Precision Bobbins are built that way. 


First, the cores are spirally wound and heat treated 
for greater strength and less weight. Then, the 
tube ends are swaged, locking the vulcanized fibre 
flanges in place. Finally the entire Bobbin is impreg- 
nated to form a seal between the tube and the flange 
giving it better electrical characteristics. Impregna- 
tion also permits the attachment of terminal lugs 
to the flanges to meet Underwriter’s requirements. 


Precision Bobbins have room for larger gauge, or, 
more wire of the same gauge in the winding area. 
Better insulation makes insulation strips unnecessary, 
giving closer windings, stronger magnetic fields. 


Let us make up a sample for you 


Any shape, any size, 
round, square, rec- 
tangular, in dielec- 
tric Kraft, Fish Pa- 
per, Cellulose Ace- 
tate or combina- 
tions. Absolutely no 
obligation. Clip cou- 
pon below—today. 





me me ome ome om FREE SAMPLE oo oo 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 


Please send complete information on Precision Bobbins and 











Po ee een maaan OUR NETTIE tLe 


esas cos be desde dees oat ah shape 
NN ig ot iw us bobale'p eo xc ofhs a PU thas v swaes 
i rca ns es aig we es Vebde s 
Neo si bie kag BS oles a 


COILS... 


Recessed type permitting flush mounting 


Embossed type for straight inside flange? 


DO YOU need? 





the inch button near the right end of the ram. 

Control will not repeat in long or short stroke jf start 
buttons are inadvertently held for complete cyele oF 
are redepressed before completion of the cycle, Preg 
will stop at top of stroke and must be reset many 
However, if the buttons are released at the proper 
the resetting is automatic. 


ally, 
time 
O09 


Servo-Amplifier 


Suitable for use wherever motors are used for driving 
operating, processing or pulverizing equipment, a ney 
type of electronic servo controls the load on the equip. 
ment by controlling the feed of material to the equip- 
ment. 

The control, developed by G. C. Wilson & Co., Chat. 
ham, N. J., utilizing the vacuum tube to control proc- 
esses which require a definite correction followed by a 


Servo-amplifier operating on 1/10 milliwatt for control. 
ling feed motors to various operating, processing and 
pulverizing equipment utilizes two vacuum tubes in a 
simple circuit with two adjustable time-delay periods. 


time-delay in order to allow the correction to be reflected 
through the system, i.e. speed control of a large de 
motor by varying the excitation, or an off-on control, 
i.e. the feed of a pulverizing mill to prevent overload of 
the mill. 

Adaptable to temperature, position, pressure, speed 
and overload control by using elements such as 
thermistors, selsyns, tachometers, toroidal coil or any 


Problems of safety in high voltage circuits require 
special types of multiple-circuit connectors such as this 
one made by Anderson. The caption for this illustration 
appearing on page 100 of the September issue, should 
have stated that it was designed to carry 100 amp at 
5000 volts. Auxiliary contacts are provided to operate 
a circuit breaker to open high-voltage lines before the 
main contacts are exposed. ooo 
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precision parts for precise temperatures... 













These electric thermostat parts tell an important story about one of America’s fore- 
most producers of custom molded plastics—The General Industries Company. 


Each is an intricate shape—attesting to molding skill and facilities . .. each contains 
close-tolerance metal inserts—evidence of the complete service provided by General 
Industries .. . and, equally important, all are used by leading manufacturers—proof 
of the reputation and reliability of General Industries products. 


Whatever the requirements for your molded plastic parts—functional or decorative, 
or a combination of both—dependable, coordinated engineering and production 
specialists are ready to work for you at General Industries. Send your blueprints 
today for a confidential, pre-molding Cost-check . . ; the only obligation is ours— 
to save money for you. 







The GENERAL INDUSTRIES Co. 


DEPARTMENT W « ELYRIA, OHIO 
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device that produces an input voltage that is Proportional 
to the condition of the circuit, this control will Operate on 
a signal input of 1/10 milliwatt. 

Basically the circuit consists of two triode amplifiers 
180 deg out of phase (to allow both overload and under. 
load control) and two separate time-delay Circuits sim. 
ilar to those used in resistance welders. Each Stage js 
followed by a relay, the contacts of which can be used for 
controlling up to 1000 watts of power. The contro} can 
be adjusted to repeat indefinitely or to interrupt the 
circuit entirely and require manual resetting. It has 4 
“dead zone” between overload and underload to elimi- 
nate hunting. 

This control, having an adjustable sensitivity, and 
adjustable time delays is very flexible. Flexitrol, using 
6SN7 tubes, consumes 40 watts and operates on 15 
volt, 60 cycle a-c. Available in both sheet metal and 
explosion-proof housings and various time-delay periods, 
Ooo 
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Improve Catalog Content 
To the Editor: 


Engineers and designers are busy people who invari- 
ably select component parts, and sub-assemblies only 
from those catalogs containing specific information and 
dimensions. 

Frequently we receive catalogs and bulletins that show 

| new component parts and sub-assemblies, but without 





Large Bearings Flame-Hardened 





0 eons All Steel adjustable 


motor slide bases are manufactured to fit NEMA 
standard motor frame sizes 203 to 505. Other 


sizes can be made to specification. 





Each Overly-Hautz motor base is shipped Special bearings of large diameter ae a 
i i ‘ : cated sections are heat treated by deep-flame-hardening 
seed ior es maeeiaen pene techniques, perfected by the Kaydon Engineering Corp., 
Muskegon, Mich. The photograph shows a bearing 80% 
in. OD and 68% in. ID, which includes integral gear 
teeth, seals and thin flanges, with drilled and tapped holes. 
Machining is completed before hardening. Heating is 
done by oxy-acetylene flames by the progressive method, 
with the ring moving past the stationary heating and 
quenching apparatus at 3 to 6 in. per min. The overlap 
between start and end of flame-hardening cycle is held 
within 4 in. width. In rings of this size, maximum out 
of-roundness is kept to 0.030 in. and out-of-flatness to 
0.025 in. Depth of hardness is held within 0.010 in. Ball 
and roller bearings up to 10 ft in diameter are being — 
in this manner by Kaydon. oo 


bolts for mounting motor. 
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SELENIUM RECTIFIERS 
FoR high efficiency ead dependa- 







ili ify SELETRON. Built on 
carey advanced type recti- | ee e 
fiers are light _ aoe warner in “ ‘ 
struction. within their ratings a * 
they will give aa long, trouble-free Engineered for 


iametad by teeding man HIGH EFFICIENCY AND 


facturers and electrical engineers for 
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Above are listed full 
wave bridge recti- 
fiers. Ratings are for 


Specify SELETRON 


continuous duty, re- MINIATURE SELENIUM RECTIFIERS 
ee = | | For RADIO AND TELEVISION APPLICATIONS 
perature of 35°C. MN The complete family of miniature Seletron Selenium Rectifiers 
. 7 | is designed for use on a nominal 115 A-C line, to provide direct 
Note: For higher So current for radios, television sets, amplifiers, and other low power 
voltages and cur- applications. Instant starting, small size, long life and simplicity of 
rents other combina- installation are a few of many features of the Seletron Family. 
tions are available. CODE NUMBER 5L1 5M1 5P1 5R1 5Q1 


eye eae — Current Rating 75 ma. 100ma. 150 ma. 200 ma. 7 ma. 
° Plate Height 1” 1346” 1” 1%,” 
Send specifications Plate Width 1” 1344” 1%” 1%” 


WRITE TODAY FOR CATALOG. 
ADDRESS DEPT. MS-22 for other designs. 





== RP RADIO RECEPTOR COMPANY, Inc. QR 


84 NORTH 9TH STREET, BROOKLYN II, N.Y 
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HEINZE SINGLE BLOWER UNITS 


Operate on 110v-220v cycle A.C. 
3300 R.P.M. Free Air Delivery. 60 C.F.M. 


NOISELESS: Low Power Consumption. No Radio 
Interference. Operate Under Most Severe Cli- 
matic Conditions. 


HEINZE MOTORS 





TYPE D OR R MOTOR 


Heinze Electric Co 


685 Lawrence Street 


LOWELL, MASS 


UNIVERSAL AC-DC MOTOR TYPE Z MOTOR 
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sufficient information; and in many cases, rather than 
taking any chances of delay or question of performan 
we design our own. This may appear to be an €conomic 
waste on our part, but it also appears to be an economic 
waste to fill thousands of waste baskets in industry with 
catalogs and bulletins that do not contain specific infor. 
mation. There is no point in being secretive about infor. 
mation because we can get any information we w 
whether the manufacturer likes it or not, if we want the 
information enough to purchase the item for test. Cata. 
logs with specific information would give us a better se- 
lection of parts or sub-assemblies, save time, and jp. 
crease the sale of standard items. 

Standardization of catalogs and bulletins into two 
sizes would be desirable. This would be helpful in main. 
taining a more respectable looking filing system and be 
more efficient. A uniform space and location on catalogs 
for indexing would be desirable. 

The engineer would be pleased to see a change made 
in catalogs to suit his needs. The present catalogs range 
from very good to very poor, but it is believed that 
much improvement can be made that will be beneficial 


| to all concerned.—Justin G. Smeby, Chief Machine De- 





sign Engineer, General Industries, Inc. 

(Ed. Note: See article ““‘How Can Component Cata- 
logues Be Improved,” ELrectricAL MANUFACTURING, 
July 1948, p. 100.) ooo 


Current-Limiting Fuse 


Circuit voltage during an interruption by a circuit 
breaker, fuse or current limiting device tends to force 
the short-circuit current across the are gap. In fuses 
that have enough thermal absorption and mechanical 
strength to withstand high current interruption the 
short-circuit current rises rapidly and reaches high 
values before the fuse can melt. In a new current-limit- 


ing device, the Amp-Trap developed by The Chase 
Shawmut Co., Newburyport, Mass., the arc-path itself 
is small and of high resistance. Potential drop across 
the arc is instantaneously established at a value equal 
to or greater than the circuit voltage and the flow of 
current is cut off in a matter of microseconds. 

Tests reported by the manufacturers show that on 4 
short circuit where available current would reach 75,000 
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TRIPLETT STANDARDS BE THE GUIDE 


3” MODEL 321-T 
ROUND MOLDED CASE 


3” METER ADAPTATIONS AVAILABLE 


CASE STYLES © Round or square. 

CASE MATERIALS ¢ Metal or molded. 

TYPES MOVEMENTS ¢ AC-DC-Electrodynamometer-RF. 

SPECIALS © Suppressed zero, differential-type meters, sensitive 
instrument-type relays made to order. Decibel meters, Rectifier 
types. Meters specially built for adaptions where subject to extreme 
vibration, temperature, humidity, strong magnetic fields, etc. 
POINTERS ¢ Spade, knife-edge, lance or truss-type. 

COLOR ¢ In case and dials. 

MOUNTING « Flush, rear clamp; flush, rear screw; flush, rim mount- 
ing; projection, rear screws. 


DIALS © Metal, attractively printed. Your own name and trademark 
can be economically reproduced in a special design and color at 
little or no additional cost depending on quantity run. 


ILLUMINATION ¢ Rear and front lighting offered in a wide variety. 


Triplett is a self-contained electrical instrument factory ... 
from screw machine parts to plastic moldings, from moving 
elements to dial faces—all are fabricated in this modern air 


conditioned factory equipped with special humidity and 
dust controlled assembly rooms . .. one overall profit mark- 
up with better quality control and consequent savings to you. 





TRIPLETT ELECTRICAL INSTRUMENT COMPANY * BLUFFTON, OHIO, U.S.A. 


In Canada: Triplett Instruments of Canado, Georgetown, Ontario 
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FOR YOUR 
SPECIALS 





se 
2s 

No matter how specialized your meter 
requirements may seem, the chances 
are that Triplett already has engineered 
and tooled up for a design so similar 
that a few inexpensive changes or ad- 
ditions will give the desired results. 
Special molded cases with new and 
different effects can be obtained quite 
inexpensively when using Triplett 
short cuts. 

Just examine the many special fea- 
tures listed below...available for you 
to beautify and personalize your instru- 
ment panel at little or no increase in 
cost...made possible by Triplett’s 
wide and diversified production. 


Notice 


DESIGN 
ENGINEERS... 


Write for actual size 
meter cut-outs on heavy 
cardboard stock. Great 
help. in visually plan- 
ning your panel layout 
when designing new 
equipment. Furnished 
with dimensional dia- 
grams showing com- 
plete mounting infor- 
mation, and catalog of 
ranges and prices. Send 
for your cut-outs today. 
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“comro’ W 


e@ 
ei RETAINS agt nod 


rents Nationally-Known 
Business Machine Manufacturers’ 


Switched to “COMPO” 


FOR SELF-LUBRICATING BEARINGS 


*Names on request 


Flanged Bearings meant more than providing for severe end thrust. 
It meant: 


To the manufacturers: 


@ Simplification of design, quicker, lower cost assembly 
and elimination of costly machining operations. 


To end users: 


@ No periodic lubrication, mainienance costs cut, and 
continuous, quiet, trouble-free operation. 


“COMPO” Porous Bronze Bearings are made from pure metal 
powders, die-formed to shape, alloyed at high temperatures, fin- 
ished to exact dimensions, and vacuum-impregnated with lubri- 
cant. Self-lubricating qualities make them ideal for use in inac- 
cessible spots. The lubricant is sealed in, free from dirt, and an 
even lubricating film is always present. 


Thousands of ““COMPO”’ Bearing sizes can be made from exist- 
ing dies; hundreds of sizes in stock for prompt shipment. Use 
coupon below, to get our free Stock List or arrange a conference 
with one of our engineers. We've saved time and costs for others; 
we can do the same for you. 


Many other typesof “COMPO” Bearings and*“‘COMPO”" 
structural paris have been designed into business ma- 
chines, appliances and other types of equipment at 
equal savings and with equal performance benefits. 


TTT TATA MARNSNNE| RIR  SUE 
BOUND BROOK OIL-LESS BEARING COMPANY 


BEARINGS +» BUSHINGS WASHERS + PARTS 
BOUND BROOK, N. J. } ESTABLISHED 1883 






Bound Brook Ojil-Less Bearing Co. EM 10-49 
Bound Brook, N. J. f 


© I would like to talk to one of your engineers about____ 








(0 Please send me a copy of your “COMPO” Bearing Stock List. 


eee nee 
Company. 
ete cccertsoneriennnern OB ee 
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amp at 600 volt d-c, the current through a standard fuse 


| reached a peak of 31,000 amp and the fuse exploded. 


A 400-amp Amp-Trap under identical conditions cut 
the current off at 10,120 amp in 0.0035 sec. 

The Amp-Trap is composed of a silver link in quartz 
sand, and the size compared with a conventional] fuse 
of equal rating is shown above. When a short-circuit 
current flows through the silver link, it melts and forms 
a nonconductive vapor (a characteristic that zinc, lead 


| and copper do not have). Heat extracted by the quartz 
_ sand filler from the silver vapor and arc converts it to 


glass fulgurite. Sizes ranging from 4 to 4000 amp are 


| available for voltages up to 600 volts a-c (any fre. 


quency) and up to 750 volts d-c. ooo 


ee 


Will it Sell? 


(Continued from page 106) 





to the program. This chart will have to be broken down 
into specific assignments to give the design staff the 
necessary details for the preliminary analyses for the 


| actual solution of the problem. Such an assignment 


sheet will contain a statement of the market problem 
and the specific electronic and mechanical requirements 
associated with it and, in all likelihood, related to units 
in the previous year’s line. If the overall requirements 


| have been previously determined from the analyses de- 
| scribed above, assignment can be made of the materials, 


the form, the cost, the tooling requirements, and the 
approximate style that should be achieved. 


Market Determines Importance of Eye Appeal 


A study of the selling approach to the problem will 
determine the amount of eye-appeal required in a spe- 
cific price bracket for a certain type of product. For 


_ example, a vacuum cleaner to be sold door to door 


actually does not need so much eye-appeal as one sold 
on the floor of a department store, but it should have 
more demonstrable features. Another unit in the line 


| might be of a price class wherein the production rate 
| is extremely high. Here, of course, prime considera- 


tion should be given to tooling so that a minimum piece- 
price can be obtained, dependent upon economical 
amortization of the tool and die costs. Market. esti- 
mates are extremely important here in deciding how 
far to go in tooling costs. Decisions of this character 
have to be made by a top management committee in 


| which engineering, sales and production are represented. 


The same character of product, but in a higher price 


| bracket, would probably be produced in considerably 


smaller quantities but as a deluxe item in the line. This 
model could be prepared on the basis of a limited pro- 


| duction run with almost a complete hand fabrication 
| of parts, keeping special tooling at a minimum. 


Concurrently with the building of models, cost esti- 
mates should be prepared so that when models are 
shown to the sales group, a suggested list price at a 
specific discount and gross profit structure can be de- 
termined and related to the rest of the line. A prop- 
erly coordinated design program should be sufficiently 
investigated prior to its completion so that a running 
profit rate can be determined for the various product 
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NEW JERSEY WOOD FINISHING CO. 


ELECTRICAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. 


Othe. Varlexr Producls seins Cat OS eee 


“Varsiet’’ Combination Slot Insulation 
Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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Resist Violent 
PCy lati a ei 


MATCHED 
for thermal characteristics 


Switch the temperature back and forth from 340 to 
—55°C, over and over, and still you won’t affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components*, 
can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formu- 

lated and made by Ward Leonard ... wire drawn to 
Ward Leonard’s specifications. 


WARD LEONARD 
ELECTRIC COMPANY 


| * Wie OL, 








lines. If it is done properly the average over-ajj 
on each line of products can be established by quarters, 
This gross is pre-established as good business practi 
for no one would deliberately try to put out a line 
a loss. It is the responsibility of the product deg 
group to initiate a line that will make it profitable for 
that division of the company to operate. 

During the course of this procedure it is important 
also that a time control factor be established. This cap 
be done through setting up what could be called a labo. 
ratory-to-production schedule. It is just as important 
to have a line of products available at the right time ag 
it is to have the right products. 

In the major electric appliance field the problem of 
design development is somewhat different from that of 
radio and television. Refrigerators, freezers, ranges, 
and air conditioners require very costly tool and die 
programs taking many months to plan and coordinate. 
Hence, designs for a given year’s line must be all set 
to go before the current year’s models reach the field 
in any quantity. 

In refrigerators, for instance, instead of a variety 
of types and sizes as in radio, there is usually a line of 
only seven to eleven boxes, using a basic theme of 
design stepped up in size and features. Price step-ups 
must be carefully adjusted so that there is enough dif- 
ference in value to induce the buyer to pay more, yet 
not enough price differential to scare him out. Thus 
careful weighing of additive features must be given; 
and this is naturally bound up intimately with the cost 
of components. . 

Unlike the radio and television lines, appearance de- 
sign of the Philco appliance lines is handled by the out- 
side consulting firm of Van Doren, Nowland & Schlad- 
ermundt. But just as in the case of Philco’s own prod- 
uct development group, the designers have to work in 
most intimate relationship with sales to develop and 
style additional features which will be acceptable in 
each of the price brackets. 

Inasmuch as designing is done so far ahead, the de- 
sign consultants make a limited use of independent 
studies conducted by their own research staff, inter- 
viewing a careful sample of users and dealers of both 
Philco and competitive makes. Since a huge tool ex- 
pense is concentrated in a few models, it is absolutely 
essential that the consumer interviews be conducted 
anonymously. Interviews are done “in depth,” some- 
times taking one to three hours per interview. Every- 
thing depends on the skill of the interviewer and the 
analysis and proper interpretation of the findings. Con- 
sumer preferences and tastes, along with the views of 
dealers and jobbers are evaluated by these methods. By 
means of such studies, a new size of freezer was de- 
termined, and certain additional features for freezers 
and ranges will be introduced into forthcoming lines. 

The design consultants, who maintain an office close 
to the company headquarters, follow closely, of course, 
other internal design indications such as those mentioned 
in the first part of this article. There is, however, a 
good deal of sheer intuition and judgment involved in 
the design of these products because of the time fe 
quired for engineering and making tools and the re 
sultant inability to base one year’s design features on 
the market acceptance of the immediately preceding 
year’s production. ood 
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| CLASS “B” 
‘| |MOTOR MEN 


| | PREATER HEAT RESISTANCE 


: HIGHER DIELECTRIC 
| | COPALAM 


A COMBINATION OF 


GLASS and ASBESTOS 


Samples & data on request 


ol Oy ie ee Oe aK 
PAPER CO., INC. tie 


FALL RIVER. MASSACHUSETTS 
Factory: Rock City Falls. New York 












GET DEPENDABLE 


POWER 


FROM ZU0ERR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
. J . . 

precise operating needs of manufacturers whose basic 

product design or end-use requires special features. 


Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 


Write for complete information and prices. 


58 NORTH THIRD STREET 
FROM 1/20 CEDARBURG, WISCONSIN 
to 2 H.P. g ODOR RROD CC PRKORS 





ELECTRO 


MACHINES, INC. 





Standard or De- 
signed to Your 
Specifications 
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a Mighty Midget Built for 
Millions of Operations 





semi-knife-edge bearing 
reduces frictional wear 


This is Ward Leonard’s new Bulletin 110 Midget 
Relay for long, trouble-free service, particularly in 
equipments subject to vibration. 

Exceptionally good vibration characteristics are due 
to proper pr ee of contact masses and spring- 
ing combined with heavy pressures on both normally 
open and normally closed contacts. 

Higher contact ratings than most midgets. Available 
up to 3-pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass-fiber tubing. 
_ Write for Bulletin 110. Ward Leonard Electric Co., 
34'South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 


WARD LEONARD 
eat Ulm y LT 


|: ed OT ee, 
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KUX PRESSES 


THE MACHINES 
UNIVERSALLY USED 


— METALLURGY is the process being chosen for the manufacture 
of many products because of the cost savings produced from this 
automatic, high speed production method. Parts such as porous, 
self-lubricating bearings, carbon brushes, and insulators, Alnico magnets, 
carbide tool bits, magnetic radio cores, contact buttons, gears, cams 

and literally thousands of other items are accurately and automatically 
made with unbelievable cost savings on Kux Presses, 


UILDERS of the most complete line of machines available for this 
B industry, Kux Presses have been selected by all the leading 
manufacturers for the superiority in design and construction built into 
every model. A penny post card will bring you detailed information 
and an illustrated catalogue. 


MODEL 64 


Multiple Motion 
mechanical operat 

atti a een lid 

Parts up to 3 

yt wn i) yay 


oe MACHINE COMPANY 


942 W. HARRISON STREET +« CHICAGO 24, ILLINOIS 
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The Answer to Improved Product Design... 


a + 
| Rome Synthinol MACHINE TOOL and CONTROL WIRE 


Conforms to Requirements of the National Machine Tool Builders Assn. Standards 


The performance of any machine tool is dependent upon the 
wiring that is used for power leads, relay connections and 
controls. That's why more machine tool builders depend upon 
the high quality of Rome Synthinol. It carries Underwriters’ 
Laboratories Type TW approval and end ‘use approval cover- 
ing 80° C operation in air; 60° operation exposed to oil and 
60° C operation in wet locations, in accordance with 1947 
N.E.C., Section 3102-B. 

Result: Versatility of application, plus dependable perform- 
ance of your product year in and year out. 

Rome Synthinol Machine Tool and Control Wire is uni- 
formly small in diameter . . . is permanently colored for circuit 
identification . . . resists oils, solvents, acids, moisture and 
flame. These features make for improved product design. 
Standardize on Rome Synthinol for your products. 













It Costs Less to Buy the Best... 
Buy Rome Synthinol 


*TRADEMARK REGISTERED 





ROME CABLE CORPORATION, Dept. EM-10, Rome, N. Y. 


Please send me your Synthinol Bulletin 101. (Please Print) 
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met a tough 
challenge with 


superior WINDINGS 


Fifty years ago, when the Electric Boat Company set 
out to be the world’s largest builder of submarines, it 
determined also to produce the world’s toughest electric 
motors (because motor failure on a submarine could 
mean death to the entire crew). Therefore, in 1899, 
Electric Boat acquired the Electro Dynamic Company 
to develop and build these extra-reliable motors. 

The tremendous increase in the cruising range of the 
submarine, from a few hundred to many thousands of 
miles, presented a terrific challenge to its electric 
motors. As a result, Electro Dynamic windings—“the 
heart of the motor”—had to be toughened beyond any- 
thing previously conceived, to withstand additional 





DRIP-PROOF MOTORS 


For use under ordinary conditions not 
requiring protection from splashing 
liquids or dirt-laden atmosphere. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


Industry is learning what marine engineers have known since 1880 


How ELECTRO DYNAMIC 


TOTALLY ENCLOSED 
(Non-Ventilated) 
For use in exceptionally dirty 
atmospheres, particularly when 
metallic dust is present. 


(Fan Cooled) 


For use in dirt-laden atmospheres, especially where the 
i of compact dimensions. 


installation requires a motor 


gruelling months of sustained ciniaialanas So well did 
Electro Dynamic meet this challenge that, in addition 
to submarines, its stout-hearted motors have been in- 
stalled on over 50% of all American merchant ships 
built since the war. 

That is the story behind the new ELECTRO 
DYNAMIC industrial motors. Today, the same E.D. 
craftsmen that achieved greater stamina in marine 
motors are putting extra care and superior materials 
into the Electro Dynamic industrial line. Never before 
have motors of such high quality been offered at com- 
petitive prices! Write for illustrated literature today. 





SPLASH PROOF 


For installation where the motor 
is subjected to splashing liquids or 
hosing down for cleaning. 







ELECTRO 
DYNAMIC 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 


TOTALLY ENCLOSED 
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“WE SAVE 20 TO 30 MINUTES PER UNIT 
WITH EXPLOSIVE RIVETS... 


AND GET A BETTER-LOOKING, MORE SANITARY JOB” 



























... reports soda fountain manufacturer 


Carl Thaw, secretary and shop supervisor of the 
Dunhill Soda Fountain Corp., Brooklyn, N. Y. 
—custom builders of top-quality stainless steel - 
cabinets—has this to say about Du Pont “‘Fast- ba 

Firing”’ Industrial Explosive Rivets: eo 


**Explosive Rivets are easier to use than othes” 
fasteners we've tried... they’re quick#, 
too. We save 20 to 30 minutes’ work oneach 
refrigerator unit. These Rivets are Htter- 
looking... neater and more pee aber 
they have a smooth, solid head thgt doesn’t 
gather dirt or food particles tg Attract ver- 
min...and this is an importantegelling factor. 
We’re using Explosive Rivgts wherever we 
can... averaging about Coeper unit.’’ 


In assembling soda fountaing®sandwich counters, 
refrigerators and similar c®binets, many of Dun- 
hill’s fastening operatiogs require blind riveting. 
Explosive Rivets mak@® these difficult time-con- 
suming jobs easy. 

a 


stainless steel cabinets 


Assembling 

—Operator first drills hole for blind rivet- 
ing steel apron to soda fountain cabinet 
frame. Close tolerances are unnecessary. 
Explosive Rivets come in standard diameters 
of various lengths, and extreme grip range 
of each reduces stock of sizes required. 


Attaching metal name plates—Explo- 
sive Rivets are also ideal for this job. They're 
easy to put in place ... easy to set and 
need no additional finishing . . . cutting, 
trimming or polishing. Rivet heads (counter- 
sunk or brazier-type) are neat-looking, 
snug-fitting, tamper-proof. 


Securing circuit-breaker strips of Pan- 
elyte to door frames of refrigerated sand- 
wich unit is simplified with Explosive Rivets. 
Operator merely applies tip of heated iron 
to Rivet head. Heat fires charge in Rivet 
shank which instantly expands . . . forming 
tight-fitting head on opposite end. 


If there’s assembly work in your plant . . . whether on a 
fast-moving production line or in a custom-built opera- 
tion . . . it’s likely that Du Pont Explosive Rivets will 
save you time. . . cut costs . . . and en- 
hance the appearance of your completed 
units. Look into this possibility now. 


DU PONT fast-F“"4 INDUSTRIAL 
Write for free bulletin “O.E.” today. EXPLOSIVE RIVETS 


Explosives Dept., Wilmington 98, Del. BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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SPEED RANGE zero to maximum 4:1 ratio is 
infinitely variable through simple 
control. 


HIGH STARTING TORQUE and excellent low 


speed performance provides maximum 
power through entire speed range. 


INSTANT RESPONSE to speed changes which 


can be made either while operating or 
stopped. 


MOUNTS IN ANY POSITION because it oper- 
ates up-side-down, sideways or any way 
making it easy to incorporate in design 
of any product requiring variable speed. 


COMPACT—MODEL 14 only 4” x 234" x 114,".! 
4 


REVCO INCORPORATED 


405 Thorpe Bidg., Mpls. 2, Minn. 
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La at .-- Solve Your Variable Speed Problems 
fA t ... at a REASONABLE PRICE! 






















ONLY 


Interna echanism as illustrated above 


Unit complete with case and secondary controls 
only $16.95. 


Prime discounts to manufacturers for product 
use. Our engineering staff is ready to serve you! 


1 PA ¥. FOR COMPLETE 
(LL INFORMATION 


REVCO Incorporated, 
405 Thorpe Bldg. Minneapolis 2, Minnesota 


] Enclosed is check for $...... > please send me. —— 
Model 14 Zero-Max postpaid (with case) (without case) 


(] Please send me — Model 14 Zero-Max and bill 
my company. (with case) (without case) 


(_] Please send me complete details on the NEW Zero- 
Max Infinitely Variable Speed Torque Converter. 


os cack ahs Oak eo, 


TE, SR pn a IIE NT NER i AMON CET | no 


Se Cec eo ee owe 0 ee 0 ee SO See eS Ee Oe £8 8. 88'S 


eVeese © 6 eo 60 40 Os 6 6 Ue CLe eee Se Oe eee ee 8 are 
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@ You cannot tell from the picture — even 
though these motors are not identical “twins”. 
One needs a costly external choke coil — the 
other—a Marco Tri-Motor—has the speed con- 
trol built-in as an integral part of the motor. 


Any column on your sheet—labor, material, 
overhead or profit—will tell you which motor 
“twin” is which! The Marco Tri-Motor will 
cost a lot less when used in your equipment, 
because there is no choke coil—no box—fewer 


connections and no coil to mount. 


Another easy way to tell is by motor perform- 
ance—running them side by side. The Marco 
Tri-Motor, with the built-in speed control, is 
quieter—A.C. hum sharply reduced. 


With a Marco Tri-Motor, too, there is no 
divided responsibility for performance. One 
manufacturer — Marco — is responsible for the 
synchronized operation of both motor and 
control. 


ALL THIS AND STANDARD MARCO FEATURES, TOO! 


Here are some of the additional advantages you get with 
TRI-MOTOR and other Marco Shaded Pole Motors: 


Smooth operation ... dynamically 
balanced at no extra cost. 


larger self-aligning or double - 
shielded ball bearings—longer life. 


Individually tested. Each motor run 
and tested before shipment. 


Extra-large oil reservoirs — insure 
greater oil supply, longer life. 


Totally enclosed or ventilated case 
construction. 


as 
y 
A 
a 
a 


Drawn steel or aluminum die-cast 
end bells. 


Stud mount—choice of resilient or 
rigid base. 


%” or V2" diameter shaft—single 
or double extension. 


Aluminum die-cast or 
welded copper rotor 
tion. 


heliarc 
construc- 


Precision construction through- 
out, to exacting standards. 


Marco 

Tri-Motors 

are made in 
1/40-1/8 HP 
range; 4 and 6 
pole; 2 and 3 speed 
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Enea where you hit 'em when you write- 

MACALLEN in front of MICA in your speci- 
fications. MICA is fine, but only MACALLEN 
MICA pins it down to something really specific 
— and: isn’t that why they call them 


specifications ? 








MACALLEN MICA 





think of MICA, 


when you 


eee ee ee ee ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 





THE MACALLEN COMPANY trtcsccr 02 sv weasimoron sev.» cleveune: 1291 surenon ave 
CHICAGO: 565 W. WASHINGTON BLVD. @ CLEVELAND: 1231 SUPERIOR AVE. 
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Alcoa’s Impact Extrusion process formed 
this blowtorch housing—charging well, 
torch tube housing, handle and valve 
mounting—with just one punch! 
Impact extrusions can often give you 
any symmetrical shape at substantially 
lower cost than spinning, stamping, 
g; widest choice of 
finishes, too—from as-delivered to pat- 
ented Alumilite. You get all these in 


addition to Alcoa Aluminum’s light 


drawing or machinin 


one:-punch % 
production ? 


weight, strength, corrosion resistance, 
handsome appearance. 

Get the whole story about how this 
versatile process can give your product 
more sales appeal at lower cost! Call 
your nearby Alcoa sales office. 

Or write for your free copy of 
“Alcoa Aluminum Impact Ex- 
trusions” to ALUMINUM Com- 
PANY OF AMERICA, 2179-K 
Gulf Bldg., Pittsburgh 19, Pa. 


ALCOA impact extrusions 


INGOT » SHEET & PLATE - SHAPES, ROLLED & EXTRUDED . WIRE - ROD - BAR . TUBING . PIPE - SAND, DIE & PERMANENT MOLD CASTINGS ~ FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS ~ FOIL + ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 
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Build more “SELL” into your products with G-E Wires and Cables 


q custome! 
pliance lea 


ALey pho ds? 


Pao) a) 


No, customers don’t often look inside the appliances they buy. But they find out about 
the built-in quality soon enough—when they put their purchase to work. 


That’s why it’s so important to you and to your product to insist upon Deltabeston® 
appliance lead wire. Deltabeston’s felted-asbestos insulation provides extra-high heat 


resistance without sacrificing flexibility. It’s built to take plenty of twisting and bending. 


Deltabeston appliance lead wire strips freely, with no fraying. The insulation cuts 
clean—does not slip back on the conductor. You can get this heat-beating wire in either 
moisture-resistant or smokeless types, in a variety of colors, and with copper or nickel 


conductors, in coil, spool, or reel pack. 


Why not investigate the many advantages Deltabeston appliance lead wire can give 
you on the products you build? For information or samples, write to Section W32-1022, 


Construction Materials Department, General Electric Company, Bridgeport 2, Conn. 


GENERAL @@) ELECTRIC 
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New heater cord. Here’s the new- 
est idea in heater cords—Gen- 
eral Electric Preen-X. Its rip 
cord construction has a smooth 
jacket that’s highly resistant to 
water, oil, and grease. Preen-X 
is easy to strip, by hand or by 
machine—has ten times the abra- 
sion resistance of old-type 
braided cords. You’ve got to see 
this new heater cord to believe 
it! Write for a sample. 


Fight acids and oils in machine- 
tool circuits with General Electric 
Flamenol® wires. These tough 
wires are built for easy stripping 
—color-coded for easy circuit 
tracing — quality-controlled in 
manufacturing to stand up under 
severe machine-shop conditions. 


Switchboards and controls that 
carry high amperage always face 
the threat of heat. Make it a 
habit to “build out” heat prob- 
lems in all your control equip- 
ment by specifying Deltabeston 
wires throughout. The Deltabes- 
ton line includes switchboard 
and rheostat wires for all types 
of service. For real heat-beating 
dependability, remember the 
name—specify “Deltabeston.” 


Flamenol rip cords were designed to 
help the appearance of any light- 
duty appliance. Finished in ivory 
or brown color, these good-look- 
ing cords are tough enough to 
take more than normal abuse. They 
withstand flexing, abrasion, water, 
and oil—can be cleaned with a 
damp cloth. They'll add a touch 
of style to your product. The Fla- 
menol line also includes tough 
portable cords for medium- and 
heavy-duty equipment. 


WIRES 
AND 
CABLES 
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4 
SERVICES 


( a changing circumstances of supply and demand are 


giving rise to renewed requirements for assurance 


as to 


PERFORMANCE AND VALUE OF 
ELECTRICAL EQUIPMENT 


Any manufacturer whose own tests indicate that his prod- 
ucts measure up to his desires will enjoy re-enforced 
confidence if this is proven by independent determina- 
tions of a testing laboratory in which there is general 
confidence. If the independent determination should dis- 
close any deficiency in his products the manufacturer 
should be the first to know it in order to 


make necessary corrections. 


7 


ELECTRICAL TESTING LABORATORIES, INC. 
2 East End Avenue at 79th Street, New York 21, N. Y. 
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INE EQUIPMENT DEMANDS CompLeTe Protection — 


of Rochester, in listing the poj 


Ray Unit, has this to say: 


tube and transformer. It is set at | 
stir Therefore it is impossible to ove 
‘elements electrically.” 
a ? By “quick-acting” type, Ritter means the H 
( Circuit Breaker which, because it is magnetic, interrupts | 
| INSTANTANEOUSLY if a short occurs. NO HEAT is genere 
, fore the breaker will carry 100% of rated capacity. 


Wouldn't it be worth your while to find 
out more about the HEINEMANN Circuit 
Breakers? Write now to the address be- 
low, and state the type of equipment 
you make. 


7 
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WHEREVER YOU NEED 


Split-second pickup to full speed . . . dependable quiet 
operation . . . trouble-free long life . . . these are but a 
few of the reasons why it will pay you to choose from 
the GI line of Smooth Power small motors for quantity 
requirements. 


Long recognized for their superior quality and per- 
formance in phonograph and radio-phonograph appli- 
cations, these two- and four-pole, shaded pole motors are 
compact, light in weight, and surprisingly low in cost. 
They are available for either clockwise or counter-clock- 
wise rotation, and with design modifications available 
where quantities warrant production line changes. 


For additional information, blueprints or quantity 
price quotations, write, wire or phone today. 


MODEL C-5 (1/300 H. P.) 2-pole; Free 
R. P.M; Locked Rotor 
0.9 in. oz.—H. P. at 2600 R. P. M.— 
| Size 2” wide x 3%” long x 2%:” high. 


The GENERAL INDUSTRIES Co. 


DEPT.E ¢ ELYRIA, OHIO 
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HOSKINS 
Chromel 


Ide 


--- Basic element wire for your 
electrical heating appliances 


The price you pay for resistance wire is an almost insignificant part 
of the finished cost of your electrical heating appliances. Yet, by far, 
that wire is the most important material component you use. For 
every electrical heating device . . . be it a range, a roaster, 
an iron, or a toaster... is based entirely upon the wire’s resistivity 
and durability. 


CHROMEL, you know, is the original nickel-chromium resistance wire 
... the wire that first made electrical heating practical. It possesses 
close-to-constant “hot” resistance between 700° and 2000° F., 
delivers full rated power throughout its long and useful life. { 
And though it offers no “price-per-pound” advantage, it does bring 
you the accumulated benefits of over 40 years specialized manu- 

facturing and application experience. So next time you need 

resistance wire, specify Hoskins CHROMEL. It's the basic element of 
electrical heating . . . your best assurance of long-life product i 
performance. i 


Our Catalog M-1 contains complete technical information . . . want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. e¢ DETROIT 8, MICHIGAN 
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BORTHIG”613 RED 


lt Will Save You Time and Money! 


Simply brush Borthig No. 613 Red Masking Com- 
pound on any parts (rough or smooth) that are to 
be free of varnish, then apply insulating varnish in 
any manner you wish and bake. 


Lift a corner of the compound with the fingers and 
peel it off! No time-consuming scraping of varnish 
. . . No money-wasting marring of any surface. 


It takes only 5 or 10 minutes to dry, and _it can 
stand temperatures up to 325° F. 


JUST BRUSH IT ON, PEEL IT OFF AND POCKET THE PROFITS 
Solved Problems Are Another Product We Deliver. 


GEORGE C. BORTHIG CO., INC. 
SS — hsuleitng barns 


EAST RUTHERFORD, N. J. © P. O. BOX 115 
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TELECHRON INC. 
30 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron 
Synchronous Motors. My possible application is: 


Instruments 

Timers 

Electric Appliances 

Cost Recorders 
Advertising, Display Items 
Juke Boxes 


Air Conditioning & 
Heating Controls 


oO OOOOOO 
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Communications Equipment (] 
Other (please fill in) 


0 Please send new Catalog | L a 


Crd prevewfi 
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--+ WITH AN 
ASSIST FROM 
TELECHRON TIMING MOTORS 


Preventing aircraft failures tomorrow depends 
on knowing exactly what causes them today. 
That’s why so many modern planes carry a sure- 
to-survive witness that tells what mechanical 
malfunction betrayed the pilot’s skill. It’s the 
amazing new Flight Recorder that charts a contin- 
uous log of the variables that might cause a crash. 


THE FLIGHT RECORDER 
MUST STAY ON TIME 


The heart of this pilot’s loyal supporter is a 
Telechron Timing Motor . . . instantly, constantly 
synchronous. Only such an accurate, trouble-free 
motor could be trusted to time the chart that 
shows the aircraft industry’s planners how to add 
ever-increasing safety to the age of flight. 


IS YOUR TIMING OFF? ) 


You, too, can control or record your variable 
factors with the ultimate in accuracy. Just call in 
a Telechron application engineer. Drawing on 
the broadest experience in the industry, he can 
probably show you how a standard Telechron 
motor can do your job. Consult him early in your 
planning for big savings in time and money. 
TELECHRON INC.A General Electric Affiliate. 


VG 


— 


Snap that toggle switch. On go the lights. And sev- 
eral Central binder head screws are always there, 
protecting your lighting circuit. Pick up your 
phone and Central stainless fillister screws are on 
duty in the switchboard that routes your messages 
the Central way—efiiciently. Yes, Central fas- 
teners are specified for better and faster assembly 
of these and all other types of electrical products. 


Fast DELIVERIES... 


FROM CENTRAL'S I, BIG PLANTS 


MTiTitiiiti 


STANDARDS FROM STOCK 
SPECIALS TO ORDER 


A TWO-PLANT ORGANIZATION FOR QUICK NATION-WIDE SERVICE 


"You Can Depend on>-Central’’ 


3501 SHIELDS AVE., CHICAGO 9, ILL. © 149 EMERALD STREET, KEENE, N. H 


Centraj CENTRAL SCREW COMPANY 
Sl 
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LAMINATED 


SHEET, WIRE, TUBE 


General Plate Laminated Metals are 
available in strips, sheets, bars, 
tubing or wire in various sizes and 
thicknesses. Made by permanently 
bonding precious metals, such as 
silver, gold, platinum to _ base 
metals, these laminated metals give 
solid precious metal performance 
at a fraction of the cost of solid 
precious metal. The precious metal 
provides specific performance re- 
quirements such as electrical con- 


ductivity and corrosion resistance while the base 
metal reduces costs, provides workability, strength 





td 


LAMINATED CONTACT MATERIAL 


Permanently bonded silver to base metal is 
available in the following stock—overlay, 
single and double edgelay, single and 
double inlay, toplay, ready for you to fabri- 
cate into contacts. 





j 
j 
; 
3 
4 
; 
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SILVER ON BERYLLIUM COPPER 


Laminated silver on beryllium copper is 
available with the copper covered with silver 
on one side or both and silver inlay. 


GENERAL PLATE PRODUCTS 
FOR THE ELECTRICAL INDUSTRIES 





LAMINATED CONTACTS 


General Plate can supply all types of fabri- 
cated-laminated contacts, buttons, rivets, 
screws made to customer's specifications, 
These contacts give high electrical conduc- 
tivity at reduced costs. 





pepe Rousse Soo. ees BS SS 


ALCUPLATE COPPER ON ALUMINUM 


This laminated metal makes aluminum 
solderable. The copper provides excellent 
conductivity, the aluminum light weight. 
Alsiplate (silver on aluminum) is available, 








and solderability. General Plate engineers will 
gladly help you with your problems. 


SILVER SOLDER 
General Plate manufactures all grades of 
silver solder, solder filled, flushed, burred, 


etc., with various flow points for all types of 
electronic applications. 





TRUFLEX METALS 
These thermostat metals are manufactured 
in a wide variety of types, each with a differ- 
ent reaction to temperature. Write for 
information and engineering assistance. 


GENERAL PLATE DIVISION of Metals and Controls Corporation 


410 FOREST ST., ATTLEBORO, MASSACHUSETTS 50 Church St., New York, N. Y. * 205 W. Wacker Drive, Chicago, Ill. « 36 Eastern 
Ave., Pasadena, Calif. « 757 West Third St., Mansfield, Ohio 
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FOR DEPENDABLE 


ET 


‘Oné Good Turn () ora Million” LINE VOLTAGE CONTROL 


STEP DOWN * ISOLATION * REGULATING 


STEP DOWN ISOLATION TRANSFORMERS 


Designed with completely isolated primary and secondary windings for continuous duty to reduce 
line voltage of 200-240 volts, 50/60 cycles, to 100-120 volts, 50/60 cycles. 6 foot input cord 
and plug and outlet receptacle. 


DIMENSIONS WEIGHT LST 
LB 


VA 
—_— MOUNTING | RATING WIDTH DEPTH HEIGHT PRICE 


100 K 10 50 3%" 3” 3%" $ 9.60 
100 K 11 75 3%" 3%” 3%" 10.50 
100 K 12 100 3%” 3%” 3%" 11.40 
100 K-13 150 3%" 3%" 4%" 
100 K'14 250 3%" 5%” 4%" 


Note. Also available as Step Up Types at 10% INCREASE IN LIST PRICE. 


STEP DOWN AUTO TRANSFORMERS 


Designed for continuous duty to reduce line voltage of 200-240 volts, 50/60 cycles to 100-120 
volts, 50/60 cycles. 6 foot input cord and plug and outlet receptacle 


DIMENSIONS WEIGHT uST 


VA 

75 2%" 3% $ 7.70 
100 2%” 3% 8.90 
150 4% 9.90 
250 7’ 12.60 
500 12% 20.50 
750 16% 24.50 
1000 20 39.00 
1250 25 42.25 


OAO>>>>>> 


NOTE: Also available as Step Up types at 10% increase in List Price. 


LINE REGULATING AUTO TRANSFORMERS 


Designed for continuous duty to correct abnormal or fluctuating line voltages. Input tapped at 80, 
85, 90, 95, 100, 110 and 125 volts, 50/60 cycles, to provide an output of 115 volts, 50/60 
cycle. Rotary Input switch on all models and output volt meter on the 500 VA and larger sizes. 
6 foot input cord and plug and outlet receptacle 


DIMENSIONS 
DEPTH 


2%,” 
3%" 
342” 
4Y2" 
4,” 
4Y," 
5%" 
5%" 


VA 
MOUNTING RATING 


ocouU000F ee 


(Prices subject to change without notice) 


Inquiries invited from Distributors and Dealers. Write 


ELECTRICAL €£OMS ARG TREANSFORMER S 
2734 N. PULASKI RD., CHICAGO 39, ILL., U.S. 
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This 10-ft. R&M “Electrical Slide Rule” 
Helps Designers’ Dreams Come True 


ROBBINS & MYERS 
means 


RELIABLE MOTORS 


Integrals 


to 50 h.p. 


Fractionals 
from 1/200 h.p. 


Matched Motor Parts 
for built-in applications. 
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FAST FACTS YOU'LL LIKE. When you 
come to Robbins & Myers with your 
motor problems, this machine helps to 
solve them. And the answers you get 
are not the kind that merely meet obvious 
needs. They’re the very best answers 
with all things considered—for every 
possibility can be thoroughly probed in 
just a matter of minutes. Nothing is 
taken for granted. 


AN R& M ACHIEVEMENT, R & M engi- 
neers, who conceived the whole idea 
and built this amazing fact-finder, call 
it the “Motor Calculating Board.” It con- 
sists of an intricate arrangement of re- 
actance coils and resistances which may 
be used in a multitude of “equivalent 
circuit” combinations. By means of dials, 
desired values are set up in the various 
elements, and the performance of an 
equivalent motor is then apparent by 
reading the meters. 


MOTOR 


AT -Tatit bi tl eh eee 


ANY INDUCTION MOTOR, Use of “equiv- 
alent circuits” for pencil-and-slide-rule 
design computation is not new, but it 
remained for Robbins & Myers to de- 
velop such circuits for some of the most 
difficult types. Now, any induction motor 
a designer may dream up can be quickly 
simulated on the Motor Calculating 
Board, and both starting and running 
performances accurately predicted. 


SAVES TIME AND MONEY, If your pres- 
ent motors lack characteristics you would 
like them to have, or if you are working 
on new applications where requirements 
are precise, this remarkable R & M 
development will save you time and 
money. It’s like having dozens of types 
of motors in ail speeds and sizes for 
your testing and selection—but it’s quick, 
and the service is free. Write today. 
Please address Dept. C-109. 


oR me 


Brantford, Ontario 


MUCH ELECTRICAL 


MANUFACTURING MAGIC 
BEGINS HERE 


@ One of the best known manufacturers 
of air circuit breakers in the country is the 
I-T-E Circuit Breaker Company, located 
at 19th and Hamilton Streets in Phila- 
delphia. From its inception the company 
has displayed unusual receptiveness to 
new ideas, whether from within or with- 
out; hence it has done its share of pio- 
neering, and perhaps more. Revere is 
proud to play a part in its progress, 
through close collaboration with I-T-E 
engineers, production men, and the 
purchasing department. The extensive 
use of Revere Extruded Shapes is but one 
result of our mutual attack upon I-T-E 
problems, which the company is good 
enough to say has saved a great deal of 
money, as well as made possible a better 
roduct ... Perhaps similar results would 
obtained if you gave us the oppor- 
tunity to place our knowledge as well as 
our metals at your disposal. Why not 
inquire? 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago, Iil.; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, 
Distributors Everywhere. 


(Left) 1-T-E Contact Block made from an extruded shape. This 
was formerly extruded in electrolytic copper; changing to 
Revere Free-Cutting Copper resulted in a saving of 30% in 
machining time. (Right) I-T-E “K” Breaker, Main Contact 
Assembly in open position. This is an especially interesting 
assembly, since it shows no less than eight extruded shapes in 
copper and bronze. Use of these shapes makes the assembly 
more compact, stronger, lighter, and considerably more eco- 
nomical to produce. The contacts are silver alloy, and the unit 
is silver plated. . .. In addition to supplying I-T-E with extruded 
shapes, and strip, Revere furnishes rolls, bar, rod, sheets, in a 
wide range of non-ferrous alloys, and seamless brass tube. 
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This is but a part of the I-T-E Stock of Revere Extruded Shapes in copper, 
brass, manganese bronze, and aluminum. I-T-E is a great advocate of extruded 
shapes, from long experience finding them markedly superior,in uniformity, 
strength, and economy due to the fact that a great deal of machining is avoided. 


(Left) Main movable Contacts and Flexible Connectors in an 
I-T-E “K” Type Circuit Breaker. The two contacts are ma 
from Revere Extruded Shapes. Revere and I-T-E collaborated 
closely on the specifications for the thin-gauge copper strip for 
the pigtails, working out the correct gauge and temper to avol 
notch effects and cracking of the connection at the braze. 
(Right) Main Separable Contacts from an I-T-E Type “LG” 
Circuit Breaker. These are stamped from Revere Cone Strip 
with the temper specially controlled to eliminate a de-burring 
operation previously found necessary to obtain edge surface 
suitable for electrical contacts. (Inset) Back view of “K” type 
Breaker showing a similar type of contact. 
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INSULATION 


for ELECTRICAL HEATING APPLIANCES 
APPARATUS and DEVICES 


LOUTHAN'S is a Complete Insulation Service . . . mechanical, 
electrical, thermal and, more recently, Super-Insulations so 
important in Electronics. 


LOUTHAN 'S is a Specialized Service . . . insulations are tailor- 
made for specific needs no matter how exacting the technical 
requirements. 


LOUTHAN'S is an economical service ... costs less overall 
than ordinary insulations. 


LOUTHAN'S is a Proven Service ... has safeguarded famous 
““name’’ appliances and apparatus for nearly half a century. 


CORDIERITE REFRACTORY .. . STEATITE 
ZIRCON ... ELECTRICAL PORCELAIN 
There's a LOUTHAN formula for most any insulating requirement 

. from the standard resistor core to the complex designs of 
Mercury Switch and television shapes. Too, LOUTHAN parts are 
precision made no matter how intricate the design . . . are uni- 
form, regardless of quantity ordered. Available either Unglazed 
or Glazed in standard colors. 

Tested formulae, mechanized processing and scientific produc- 
tion control insure the high fidel- 
ity of all LOUTHAN Insulations. 
Spacious, modern plant coupled 
with excellent transportation facil- 
ities assure prompt deliveries. 
Write for 
CATALOG NO. 49-E 

Standard & Special Parts 
Submit sketch, model or specifi- 
cations of special parts for com- 
plete recommendations, cost esti- 
mates and samples for testing. 


ge LOUTHAN MANUFACTURING CO. 


CERAMIC SPECIALISTS..SINCE 190! 


EAST LIVERPOOL,OHIO 
Subsidiary of Harbison- Walker Refractories 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 











2 oreat magnet wires 





from a single source 


TO FILL EVERY WINDING NEED 


To provide a full range of sizes, shapes, and insulations . . . 
for a wide variety of applications . . . General Electric offers 
two great names in magnet wires—Formex, for temperatures 


to 105 C; and Deltabeston, for temperatures to 125 C. 


Formex is a tough, workable magnet wire—insulated with 
synthetic resin — that is famous for speedy winding and 
extremely long operating life. Chemical-resistant, heat-shock- 
resistant, abrasion-resistant, small-diameter Formex magnet 


wires are available in all common sizes and shapes. 


Deltabeston magnet wires, insulated with glass or with 
asbestos, are high-heat magnet wires that permit operation at 
temperatures higher than those allowable for ordinary cotton- 
or enamel-insulated wires. Deltabeston magnet wires are avail- 


able in all the usual sizes and shapes. 
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Contact your G-E construction materials rep- 
resentative or distributor for detailed infor- 
mation about this complete magnet wire line. 
For the latest booklet on General Electric 
magnet wires, write to Section W 40-1022. 
Construction Materials Department, General 


Electric Company, Bridgeport 2, Connecticut. 





GENERAL 
ELECTRIC 
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DEPENDS ON 
OHIO 


GEAR 


MOTORIZED 
REDUCERS 


In these Fried sheet and strip handling units, large 
volume shear operators find these definite, cost-cut- 
ting advantages; (1) faster, more accurate shearing 
by eliminating pile-ups back of the shear; (2) reduc- 
tion of labor fatigue; (3) a high safety factor. 


Of prime importance in these conveyors and stack- 
ers is the drive mechanism. It must be smooth, de- 
pendable, synchronized to the operating speed of the 
shears. It must be sturdy and long-lived. It must 
operate efficiently with a minimum of attention. 


In Ohio Gear Motorized Reducers, Fried engineers 
found the required factors. Ohio Gear Motorized 
Reducers are sturdy and efficient. The balance be- 
tween motor and reducer capacity is carefully main- 
tained. They are long-lived. They require a minimum 
of attention. And, because they are stock reducers, in- 
stead of “‘specials’’, they afford substantial savings in 
production costs. 


Get the full facts on Ohio Stock Gears and Reduc- 
ers for your own production needs. Get in touch with 
our nearest distributor or write us today. 


ESTABLISHED 1915 
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FAMOUS FRIED HANDLING EQUIPMENT 


STRIPVEYOR ¢ LIFTVEYOR ¢ STRIPSTACKER 


DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 
Hardware & Supply Co. 
*Baltimore, Md. 
L. A. Benson Co., Inc. 
Buffalo, N. Y. 
F. E. Allen 
*Buffalo, N. Y. 
S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
Dayton, Ohio 
E. C. Hawk 
*Detroit 6, Michigan 
Eynon-Dakin Co. 
Detroit 26, Mich. 
George P. Coulter 
*Erie, Pa. 
Crossley Co. 
*Findlay, Ohio 
Bearing & Transmission Co. 
*Grand Rapids, Mich. 
F. Raniville Co. 
*Hagerstown, Md. 
Hagerstown Equipment Co. 
Indianapolis, Indiana 
A. R. Young 
*Kansas City, North, Mo. 
Sesco Engineering & Supply 
Corp. 
*Los Angeles, Calif. 
x Minder Chain & 
Gear Co. 
Louisville 2, Ky. 
Alfred Halliday 
*Memphis 2, Tenn. 
Memphis Bearing & 
Supply Co. 
*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 


*Minneapolis, Minn. 
Industrial Supply Co. 
*Muskegon, Mich. 
Lake Shore Machinery & 
Supply Co. 
*New Orleans 12, La. 
R. J. Tricon Co. 
*New Orleans 9, La. 
Woodward Wight & Co. 
*New York 12, N. Y. 
Atlantic Gear Works 
*New York 13, N. Y. 
Patron Transmission Co., Inc. 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia 6, Pa. 
Robert L. Latimer Co. 
*Philadelphia 6, Pa. 
Rothman Belting & 
Equipment Co. 
*Pittsburgh, Pa. 
Standard Machinists 
Supply Co. 
*Portland, Oregon 
J. W. Minder Chain & 
Gear Co. 
*Rochester 4, N. Y. 
H. M. Cross and Sons 
*San Francisco, Calif. 
The Adam Hill Co. 
*St. Louis, Mo. 
The Essmueller Co. 
*Syracuse, N. Y. 
U. and S., Inc. 
*Toledo, Ohio 
The Bearing & Trans- 
mission Co. 
IN CANADA 
*Montreal, Quebec, Canada 
John Braidwood & Sons, Ltd. 
*Stocks Carried. 


THE OHIO GEAR COMPANY 


1358 EAST 179th STREET e CLEVELAND 10, OHIO 
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Gaylora’s Engineering and Research 
men have come up with solutions to 
packaging problems that few people 
realized could be accomplished with 
corrugated boxes. 

Ingenious designs affording ample pro- 
tection have not only solved many manu- 


Whatever Your Packaging Problem May Be- 
Gaylord Should Be Consulted 


facturers’ packaging problems but have 
saved them money, too! 

So, regardless of the nature of your 
product, call a Gaylord Sales Office. 
The Gaylord representative will make 
available to you the services of Gay- 
lord’s Engineering and Research. 


GAYLORD CONTAINER CORPORATION General Offices: ST. LOUIS 


New York « Chicago « San Francisco « Atlanta « New Orleans « Jersey City 
Seattle « Indianapolis « Houston « Los Angeles « Oakland « Minneapolis 
Detroit + Jacksonville « Columbus « Fort Worth « Tampa « Cincinnati 
Dallas «+ Des Moines « Oaklahoma City + Greenville « Portland « St. Louis 
San Antonio « Memphis + Kansas City + Bogalusa + Milwaukee 
Chattanooga « Weslaco » New Haven « Appleton « Hickory « Greensboro 
Sumter + Jackson + Miami *« Omaha «+ Mobile «+ Philadelphia 


CORRUGATED AND SOLID FIBRE BOXES @ 
FOLDING CARTONS @ 

KRAFT GROCERY BAGS AND SACKS @ 
KRAFT PAPER AND SPECIALTIES @ 
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“Clocked in 


Record Time 


No. 102’s at Five Star Company increase production by 
synchronizing output on basis of time required for manual operations 


Experience of the Five Star Company, West 
Chesire, Conn., shows how one manufacturer 
can profit from use of Universal Coil Winding 
Machines. 

This company, manufacturing a variety of coils, 
uses the No. 102 Winders shown below to produce 
coils for electric clocks, winding six coils at a time 
from unrolling spools of No. 38 enameled wire. 

Relay coils, ringer coils and switch coils are 
other bobbin-type coils wound on this machine 
which permits synchronization of winding time 
on the various heads with handling time per coil. 

Coil size is accurately controlled by an elec- 


trically-operated counter which automatically 
stops each head upon completion of the coil. 
Steel-strap control of tension makes it possible 
to handle even the finest wires. 

Other Universal Coil Winders in this plant are 
the No. 104 which winds paper-insulated coils 
and the No. 96 which winds cotton-interwoven 
coils for business machines. 

Write for bulletins on Universal Coil Winders 
—No. 84, lattice-type; No. 96, layer-wound; No. 
98, gutter-wound; No. 102, spool-wound, non- 
insulated; Nos. 104 and 105 paper-insulated, in 
stick form. 


UNIVERSAL WINDING COMPANY, P. O. Box 1605, Providence 1, R. I. 


a 


FOR WINDING COILS IN QUANTITY 
ACCURATELY AUTOMATICALLY 
USE UNIVERSAL WINDING MACHINES 


TEX 7 


el 
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--~SEYMOUR NICKEL SILVER= 


Other screw machine products 
of Seymour Nickel Silver Rod 


Wherever Plating Must Undergo Friction 


The piston stems in trumpet valves are typical of the use of Seymour 
Nickel Silver for maintaining a matching color. Constant friction, hundreds 
of polishings, finally wear off the plating of these stems, yet they still 
match the surrounding plate. 


Seymour Nickel Silver is also used for tube braces, mouthpieces, and 
numerous other plated trumpet parts where wear must not show. In 
addition to its clear-through, silvery white color, the extreme rigidity, 
high corrosion resistance and good workability of Seymour Nickel Silver 
make it a preferred choice for many another similar application. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
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We’ve learned over 
the years that “extra” precautions pay big divi- 
dends for our customers in the planning and pro- 
duction of parts from Laminated and Molded 
INSUROK. For example: 

Richardson suggestions have led many cus- 
tomers to alter their original designs and/or ma- 
terials specifications and thus obtain plastic parts 
better suited to the job at hand, at lower costs. 

And Richardson production experience has, in 
many cases, pointed the way to substantial savings 
and advantages for customers. 

These and other Richardson “extras” are not 


INSUROK is a registered 
trade-mark of 


The Richardson Company 


CLEVELAND = 





DETROIT + INDIANAPOLIS MILWAUKEE 
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WORTHWHILE 


NEW BRUNSWICK, 








EXTRAS 





specified on customers’ purchase orders, but you 
get all of them... every time. Why? Simply be- 
cause we’ve found that these extras make friends 
for us, and hold friends over the years. 

If you now use, or contemplate using plastics, 
we sincerely believe you want and need consider- 
ate and experienced handling of your require- 
ments. And we invite you to look, with confi- 
dence, to The Richardson Company for your 
needs in plastics. 

Why not send us specifications today? Learn 
without obligation how Richardson would handle 
your next need for plastics. 


The RICHARDSON COMPANY 


GENERAL OFFICES: LOCKLAND. OHIO 


Sales Headquarters: MELROSE PARK, ILLINOIS 


FOUNDED IN 1858 


CN. J.) + NEW YORK PHILADELPHIA + ROCHESTER oa ST. Louis 
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Electric Machinery Mfg. Company's 
synchronous motors directly connected 
to Pennsylvania Crusher Company 
hammermills at the Jones & Laughlin 
Steel Company plant in Aliquippa, Pa. 
The motors are 500 hp, 750 rpm, 440 volt. 


SYNCHRONOUS MOTORS THAT DRIVE RUGGED HAMMERMILLS 
USE LONG-LIFE &Syi;Si= BEARINGS 


Synchronous motors made by the Electric Machinery Mfg. Company, 
of Minneapolis, Minn., are always called upon to perform at top efficiency. 
This is especially true in driving heavy-duty hammermills, where the 
motors must operate on a long-run, low-maintenance basis. 


In the hammermill installation at Jones and Laughlin, for example, 
each of the driving motors is equipped with two SS0SF Spherical Roller 
Bearings on the rotor shaft. These bearings help to insure satisfactory 
motor performance through the elimination of frequent bearing adjust- 
ment and lubrication. Because they are fully self-aligning, the capacity 
of the bearings is not affected by shaft distortion or deflection resulting 
from overloads. 


Other manufacturers of electrical equipment —like the Electric Machinery 
Mfg. Company—are looking to SS{SfF for the best solutions to their 
bearing problems. Let SS0SF engineers help you to put “The Right 
Bearing in the Right Place.” 


Write to: S80SF Industries, Inc., Philadelphia 32, Pa 6642 


a Equipment Bearings engineered by & < 
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QOW CORNING 
SYLICONE ELECTRICAL 
LAZU A 


Increased the Life of 
this motor 10 TIMES 


Cogsdill Twist Drill Company of Detroit developed a 
unique drill grinder. Instead of reversing the car- 
riage by a cam or crank, they use a 1 h.p. 1200 
r.p.m. motor to reverse the carriage drive 50-60 
times a minute. In this service ordinary insulation 
lasted only 5 weeks. After repeated failures the 
motors were wound with DC Silicone Insulation. 
Now after more than 11 months of service these 
silicone insulated motors are still going! 


Reduced the weight of 
this transformer 35% 


DC Silicone Insulation together with improved core 
steels have enabled Kuhiman Electric Co. to reduce 
the weight of 3 KVA distribution transformers from 
70 to 45 pounds. Dow Corning Silicone Insulation 
offers electrical engineers unprecedented freedom 
in the design of similar dry type distribution or 
spot welding transformers as well as motors and 
generators, 


10 TIMES AS MUCH SERVICE 


la iA ale 


GREATER RELIABILITY 
LOWER MAINTENANCE COSTS 
GREATER FREEDOM IN DESIGN 


[oe 
MORE POWER PER POUND age pe TLL 


Bad 


IF YOU HAVE an insulation problem involving high 
temperatures, heavy overloads or excessive moisture, con- 
tact our nearest branch office or write for bulletin O-10. 


DOW CORNING CORPORATION ¢ MIDLAND, MICHIGAN 


ATLANTA @ CHICAGO © CLEVELAND e DALLAS e LOS ANGELES e NEW YORK CITY e CANADA: Fiberglas Canada, Lid. @ ENGLAND: Albright & Wilson, Lid. 
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merican 


Owality Sprin gs 


have long been known 
for doing the job 
dependably - 


and economically 


Our engineering staff—our comprehensive pro- 
duction and testing facilities—are at your service 
to supply you with the American Quality Springs 
that will do the job for you. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Wee ° * 
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AMERICAN QUALITY SPRINGS 
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CB FRAME 


YE 














MODEL FSP 


(/ 





B&F design an entirely new model. Write for literature, 


FRAME or submit blueprints for our recommendations and 





THREE-SPEED SYNCHRONOUS 


MODEL GH371 HYSTERESIS TYPE 


Operation is switch-controlled (or 
can be relay-controlled) providing 
for Clockwise or Counter-Clock- 
wise rotation; not only reversible 
while running, but can also change 
from one s forward to a 
different speed reverse. Rated at 
1/100, 1/60, and 1/40 h.p., re- 
spectively, at 900, 1800, and 3600 
r.p.m. Operates from 115 v., 60 
cy., single-phase A.C. Ruggedly 
constructed, finished in liaht blue 
mottletone. Dimensions of motor 
are 4-5/8" in diameter and 5-7/8" 
in length, excluding shaft. Price: 
Model GH 371, complete unit, in- 
cluding motor, control box, line 
cord, wired and ready to use, $80. 





ELECTRIC INDICATOR COMPANY 
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PRECISION FRACTIONAL HORSE POWER INSTRUMENT - TYPE MOTORS AND 
GENERATORS DESIGNED AND MANUFACTURED TO YOUR SPECIFICATIONS 


ws 


Electric Indicator Co. 
can fill your needs . . . if you require units 
designed to your own specifications. 
There are over 400 models of high-precision 
instrument-type Elinco motors and generators, from 
1/6 to 1/1200 H.P. A basic unit may fit your 
requirements, or can be varied, electrically or 


physically to meet your needs ... or we will 


quotation. Remember, all Elinco units are 
specially designed; they are precision 
instruments—not low-cost 


mass production types. 





ALP FRAME 


= 





COMPLETE LITERATURE AVAILABLE: 


CATALOG NO. 43: Describes A.C. Voltage and Sine-Wave 
Generators in BS, FS and FB frames; D.C. Motors and Voltage 
Generators in B, F, CB and FB frames; Drag-Cup Motors and 
Induction Generators in B and F frames; Self-Synchronous 
Units in B, F, FB and J frames. 


BULLETIN NO. 45: Describes Midget Induction and Synchro- 
nous units (not including Hysteresis types) in BS, FS and FBS 
frames. Ratings range from 1/200 to 1/1000 H.P. 


BULLETIN NO. 46: Describes A.C. and Sine-Wave Generators 
in ASP and ALP frames; D.C. Motors and Generators, series, 
shunt, separately-excited and permanent-magnet fields in 
ASC and ALC frames; Induction and Synchronous Motors 
(not including Hysteresis types) from 1/20 to 1/250 H.P. in 
ASP, ALP, ASPS or ALPS frames . . . single-value capacitor, 
split-phase, two and three-phase units; Governor-Controlled 

onstant-Speed Motors in D.C. shunt, series, or permanent- 
magnet field, and A.C. or Universal series Motors. 


BULLETIN NO. 47: Describes Induction and Synchronous Motors 
aad including Hysteresis types) from 1/6 to 1/90 H.P. in G 
rame; Single-, two-, and three-phase A.C. Generators, 
one or multi-polar with permanent-magnet fields in G 

rame. 


CATALOG “FB”: Describes units in FB frame: Permanent- 

net A.C. and D.C. Generators and D.C. motors; Shunt 
and Series Wound Motors and Generators; Split-Field Series 
Motors for A.C. and D.C.; Split-Field Separately-Excited 
Motors for servo applications; Universal Motors. 





























BULLETIN NO. 49A: Describes Hysteresis Motors, Synchronous, 
Sub-Synchronous, and Duval- Synchronous, as well . as 
Model GH-371 Three-Speed Hysteresis Motor. Total of 20 
basic units are described, in AH, GH, FSH and BSH frames; 

ratings from 1/13 to 1/1200 H.P. 










PARKER AVENUE 
STAMFORD, CONNECTICUT, U. S. A. 





ELECTRIC-SLIP 
“—— COUPLINGS 





Variable Speed from Constant Speed Source 


Dynamatic Electric-Slip Couplings can be applied 
to any shaft, in any type of machine to transmit 
motion from one rotating member to another 
without mechanical contact, without friction, 
without shock, and under complete control. Used 
as variable speed drives, power couplings, or 
slipping clutches, Dynamatic units have a wide 
range of industrial applications. 

Dynamatic electric-slip couplings are a simple, 
compact, frictionless means of providing variable 
speed from a constant speed source, or constant 
speed from a variable speed source, with smooth, 
full-torque starts and cushioned stops. Outstand- 
ing characteristics are infinitely variable control, 
instantaneous response, quiet operation, low main- 
tenance, electronic control. 





Dynamatic couplings are available in both air- 
cooled and water-cooled types. The air-cooled 
couplings are designed to be powered by electric 
motors or engines at relatively constant speed; 
the output speed can be readily controlled and 
regulated. Sizes range from 1/4, hp to thousands 
of hp. Typical applications: fan and blower 
drives, centrifugal pump drives, calenders, ex- 
truders, wire drawing machines, draw benches, 
and printing presses. 

Dynamatic water-cooled variable speed cou- 
plings are particularly adapted to installations in 
dusty or corrosive atmospheres, or wherever 
explosion-proof protection is necessary. Silent 
operation is a desirable feature. Sizes range from 
10 hp to 1500 hp. Write for illustrated literature. 





EATON MANUFACTURING COMPANY « CLEVELAND, OHIO 


ADDRESS INQUIRIES TO: DYNAMATIC DIVISION e KENOSHA, WISCONSIN 









@ PRODUCTS: SODIUM COOLED, POPPET, AND FREE VALVES e TAPPETS e HYDRAULIC VALVE LIFTERS e VALVE SEAT INSERTS @ ROTOR 
PUMPS @« MOTOR TRUCK AXLES e PERMANENT MOLD GRAY IRON CASTINGS e HEATER-DEFROSTER UNITS e SNAP RINGS e SPRINGTITES 
SPRING WASHERS ¢ COLD DRAWN STEEL © STAMPINGS e LEAF AND COIL SPRINGS e DYNAMATIC DRIVES, BRAKES, DYNAMOMETERS 
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with the new 4 Point Cast Bearing Bracket 





This dependable and versatile 4 pole shaded- 
pole motor is our specialty. Exclusive 4 point bear- 
ing bracket assures a uniform minimum width air 
gap, extra capacity oil cups and permanently 
accurate rotor-stator alignment independent of 


THE 


mene COMPANY 


SMOOTHER 
POWER 


Longer, More Dependable Operation from our fractional horsepower motor 













Available in skeleton type or with totally en- 
closed or ventilated housing. Many variations 
available in electrical characteristics, special 


shafts, mountings and leads. 


NOV, 220V, 60 Cycles, A. C. 
Approximately 1700 R. P. M. 


the casing. Adaptable to any desired gear reduc- 
tion ratio. .. . Write, wire or phone for sample 
stating requirements — memorandum invoice. 
The Loyd Scruggs Co., 1022-32 North Sixth 
Street, St. Louis 1, Mo. 


MANUFACTURERS ons got a oR, INSTRUMENTS 
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** Woven of Fiberglas Yarn 
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Since 1849, Blake & Johnson has been 
serving industry with successful solu- 
tions to fastening problems. That cen- 


we 
We give every tury of experience is yours to command 


today . . . whatever your problem... 

¢ a bl] whatever your product. Our engineers 

asien iG prs eREt are always glad to work with yours to 

help select or develop the fastening that 

these 100 years of study provides quickest application, greatest 
holding power and soundest economy 


for your particular needs. Call on us. 


When you specify Blake & Johnson 
fastenings—whether machine screw 
nuts or special threaded fasteners—you 


know there’s a century of know-how 


behind them. 


aI ae 





TS 


or > - 


i 


i 
i 
i 
{ 


; ‘ al? na 
SUE T/IARHIAZ SG Lg rd) 





Slotted or Phillips head machine screws, wood screws, 
stove bolts, tapping screws, special headed products; nuts, 
rivets, chaplets, wire forms, screw machine products... 
in steel, stainless steel, copper, brass, bronze, everdur, 
nickel, nickel silver, monel, aluminum... 


: 
t 
: 
I 
; 


1849 — 1949 
A CENTURY OF MANUFACTURING FASTENINGS FOR ALL INDUSTRY 





THE BLAKE & JOHNSON COMPANY 
WATERVILLE 14, CONNECTICUT 


Please send me your new catalog containing full 
data on the complete line of Blake & Johnson 
fastenings. 


NAME 


TITLE 


COMPANY 


e_nnsmeeeecnenesseasinnssiasntssisiass iinet 
ADDRESS 
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omy BENDIA'SGINTILLA 


ELECTRICAL CONNECTORS 
offer you this 


IMPORTANT, EXCLUSIVE FEATURE... 














PS sate Si iz ss) ae ae 


* SCINFLEX dielectric material 


is a new development that assures 
unequalled insert performance. lt is 
available only in Bendix-Scintilla 
Electrical Connectors. 













.»» PRESSURE TIGHT SOCKET 
CONTACT ARRANGEMENTS! 


Outstanding design and fine workmanship, 
combined with materials that will meet every 
requirement, make possible our “pressurized” 
connectors that include both pin and socket 
arrangements for ALL sizes of contacts. 


PLUS ALL THESE OTHER FEATURES 


® Moisture-proof 

Radio Quiet 

& Single-piece Inserts 

& Vibration-proof 

® Light Weight 

@ High Insulation Resistance 
MEasy Assembly and Disassembly 
@ Fewer Parts than any other Connector 
@ No additional solder required 


















Write our Sales Department for detailed information. 


BENDIX 
SCINTILLA 
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IT’S NEW 
cs VALUABLE 


"epee! “ge 





SEND FOR 
YOUR 
copy! 


MOST COMPLETE DECAL MANUAL 
PUBLISHED ON PRODUCT IDENTIFICATION 













THE YEAR’S 
“BEST SELLER” 
on Decal Nameplates 

Meyercord’s ‘‘Mark-It’’ Manual hits the ‘Best Seller’ Write for your FREE copy today. See how hundreds 
lists! In just nine months this authoritative guide has of durable, washable Meyercord Decals are used as 
become a “‘bible’’ on product identification. Leading trademarks, instructions, charts, diagrams—in all sizes, 
manufacturers call it the most complete Manual on colors, designs. Learn how easily they are applied at 
Decal nameplates ever published. In 20, full-color production line speed on metal, glass, wood, china, 
pages, it tells how Ameri¢a’s foremost products are plastics, leather, rubber, crinkle—curved, flat or flex- 
Decal-marked by Meyercord—to save time, labor ible surfaces. Find out how and where Meyercord 
and material—to provide colorful brand recognition Decals are used for lasting adhesion despite vibration, 

. to give a product permanent identification that acid, fumes, hard use and wear. Executives! For your 
sells, with nameplate Decals. FREE copy, write Dept. EM-10. 


Executives! DECAL NAME PLATES ARE ounder Member lithographic Technical: fou 
YOUR “BEST SELLER’’ ON DURABLE GOODS TOO! 


Meyercord Decals are 24-hour a day, year-in, year-out sales- a7, | | > @- RC 0 oa 0 
¢ - + World's Largest D ) sk f ? ‘ 


men! In full color, they sell for the life of your product! Applica- Ear 
tion is fast, easy, economical. Investigate Meyercord Decals today. 
Learn how they can SAVE and SELL—for you! 










ADVERTISE + IDENTIFY + DECORATE + WITH MEYERCORD DECALS 
291 
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YOU CHOOSE t@ DEPENDABILITY 


PL 





QUALITY, SERVICE, VENDOR’S REPUTATION AND PRICE 


* These are points you gentlemen in engineering carefully check and compare. 














* For over twenty years we here at Amplex have produced Oilite metal 
powder products to meet your high standards of dependability. 


a 


We have stood your test of comparison and are continually expanding 
and modernizing our plant to meet your forward requirements. 





By your decisions industry grows and America prospers. 





At your service are hundreds of engineers and a corps of research scientists. 


For your convenience we also have Oilite Field Engineers right in your locality. 


> Pr Rs 


Oilite Distributors, too, with well stocked depots provide immediate service 
and delivery. 


New Oilite developments are constantly in process at Amplex. 








AMPLEX MANUFACTURING CO. 
DIVISION CHRYSLER CORPORATION + DETROIT 31, MICHIGAN President 


OIL-CUSHIONED OILITE BEARINGS ¢ OILITE FINISHED MACHINE PARTS 
PERMANENT FILTERS * CORED AND BAR STOCK 


OIL-CUSHIONED FINISHED PERMANENT CORED AND 
Oy SO BEARINGS MACHINE PARTS FILTERS BAR STOCK 
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COAXIAL CABLE 


moisture-seal wrap of 
“Teflon” tape sealed with 
silicone —————_—_» 


copper braid shield ——»> 


silvered copper é 
braid shield ——>g 


“Teflon” tape insulation” 
sealed with 
silicone ——> 


conductor —> ly 


glass braid ————> 


HIGH-VOLTAGE 


CABLE 


™ <— Blass braid 
<— “Teflon” tape 

. 7 insulation sealed 

ny, with silicone 





4 hy y 
<< conductor 















Wasa Wet 
HOOK-UP WIRE 





<—— glass braid 








insulation sealed 
with silicone 


: —_ tape 


6h, 


<—— conductor 





‘TEFLON’ TAPE INSULATION 
SERVES FROM -80° TO 500°F. 


No other available 
material has the com- 
bination of low elec- 
trical losses and heat- 
resistance of 
Du Pont “Teflon” 
tetrafluroethylene 
resin. 

“Teflon” tape is seeing wider and 
wider use in such applications as insu- 
lation for wire and cable, ground insu- 
lation for motors and generators, con- 
ductor and layer insulation in trans- 
formers and coils. Its power factor is 
less than 0.0005 and its dielectric con- 
stant only 2.0 over the entire spectrum 
measured to date, 60 cycles to 30,000 
megacycles. Its dielectric strength is 
excellent and is unaffected by tempera- 
ture changes up to at least 400°F. The 
tape gives service up to 500°F.‘“Teflon”’ 





tape has excellent mechanical strength 
and pliability . . . at temperatures as 
low as —80°F. In wrapped construc- 
tion it fits even more tightly as the 
temperature is raised. It has zero water- 
absorption, and is unaffected by out- 
door weathering. 

“Teflon” is supplied by Du Pont in 
the standard shapes of rods, tubes, 
sheets, beading, and tape, and in mold- 
ing powder, both shredded and granu- 
lar. WRITE NOW for more data on 
the properties and electrical uses of 
**Teflon’’! 

E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Main 
Sales Offices: 350 Fifth Avenue, New 
York 1, New York; 7 South Dearborn 
Street, Chicago 3, Illinois; 840 East 
60th Street, Los Angeles 1, California. 


*TRADEMARK REG. U, S. PAT. OFF, 
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(Wire and cables shown above made with “Teflon” Tape by 


Boston Insulated Wire & Cable Co., Boston, Mass.) 
Tune in to Du Pont ““CAVALCADE OF AMERICA,” 
Tuesday nights— NBC coast to coast. 


f . ; cs 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 












The Camera Doesn't Lie, 





here’s how 

























Using Eaton Springtites or Sems frees 


hands—saves motions—making continu- 


S pringlited 
ous production possible. Only 3 motions 


fora complete assembly insiead of 8. gs ay hl S. ews 
reduce costs 











Today, assembly line employees’ time runs 
into money. Where time can be saved and 
production increased, costs are reduced — 
overhead spread thinner. 


Through the use of Eaton Springliles or 
Sem4s a correctly-engineered unit is 
assured with a minimum of motions, 

The intangible savings in paper work, 
automatically-balanced inventories 


Not using Springtites or Sems requires many and elimination of lost parts cuts 


extra motions—causing delay, loss of parts, and at 
reduced production all along the assembly line. overhead — saves mohey. 







We can prove what these 


RELIANCE SPRING LOCK WASHERS automatically : ‘ 
keep bolts, nuts, screws, tight under constant savings mean to you in dol- 
tension — compensate for wear and developed ‘ 

lars and cents. Write for 


looseness. All sizes and types. Write for 
Spring Lock Washer bulletin. 







engineering data. 





RELIANCE RINGS — snap, bearing, lock 
and retainer — form strong shoulders on 
shafts or in counter bores and on outer 
races of bearings. Speed production, cut 
costs — save time and material. Write 
for engineering bulletin. 


Fe Spunglites P 


EATON MANUFACTURING COMPANY (s) RELIANCE DIVISION, MASSILLON, OHIO 


Sales Oftices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal i 
























AUTOMATIC CONTROLS 
FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE, TEMPERATURE, 
it LIQUID LEVEL ETC. i 


% SIMPLE TO ADJUST FORTHE ¥* 


4 SPECIFIED OPERATING RANGE “ 


MERCOID CONTROLS ARE EQUIPPED 
‘WITH MERCURY SWITCHES, THEREBY 
INSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROLILIFE 


x WRITE FOR CATALOG GOO-B. PLEASE y 
MENTION THIS PUBLICATION 


THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 41, ILL 
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ees Pecision 


lears in 


roduction uantities 


AT COMPETITIVE PRICES 


Whatever your custom gear requirements may be, here in 
our modern plant we have all conceivable facilities for 
providing practically every type of gear from any material 
in any size and in any quantity to your specifications at 
competitive prices. 

Experienced engineers with a nation-wide reputation for 
ability in gear design and transmission problems are at 
the disposal of Perkins customers. 


FOR SUGGESTIONS, IDEAS & COST ESTIMATES, WRITE OR PHONE US TODAY 


Springfield ea 7-4751 


PERKINS MACHINE & GEAR COMPANY 
West Springfield, Massachusetts 
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ELECTRICAL DEVICES 


—Choice of America’s leading manufacturers of 
washing machines, electric ranges, automobiles, 
record players and. other machines that must satisfy 
millions of customers. 


If you want to find out how good or how bad your product is, 
just sell it to the general public. Whether it be a washing 
machine or an automobile you'll find out—but quickly! 


For a machine is only as good as its parts. If any of those 
parts fail to perform as expected or wear out before their 
appointed time, your customers will soon tell you about it— 
and their friends and neighbors, too! 

Among Soreng’s newest components—precision-made to meet 
your quality standards—are Solenoid-operated Switches, Foot 
Switches, Reversing Switches for fractional horsepower motors, 
Terminal Strips, and Soreng’s Push-In Clips for solid yet sim- 
ple, fast and low-cost connections. For more information, 
write Dept. M910. 


JU RENG ‘tsinsion 


MAIN PLANT—9555 EDEN AVE., SCHILLER PARK, ILL. 
(Suburb of Chicago) 
BRANCH PLANT—231 STONE STREET, FREMONT, OHIO 





IN HIGH TEMPERATURE 
APPLICATIONS 


Such as pyrometer tubes—ga 
turbine combustion chamber: 
cyanamide processing containers 
aluminum resmelting— pho: 
phate, sulphuric acid and silica 
gel processing furnaces, Zircon 
offers definite advantages. Its 
properties make it an ideal body 
constituent in certain electrical 
porcelains. As a mold and core 
Weer da) ingredient, if is in increas 
ing demand and is receiving con 
siderable attention as a mold 
material in precision alloy casting 


Granvlar and milled zircon of 
Neola Ee gt tele h ali el LCI Et 
Tamil Simei died Me hie alla 
ramming mixes and cements 
During years of research and 
practical experience, a fund of in 
formation on the properties, appli 
cations and potentials of zircon 
Tl el Mm eee 


Specific data and practical sug 
gestions may be obtained through 
OMe tite Metal: [litte lan) ee L) 
our New York office direct 


TAM 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
d Sales Offices: 111 BROADWAY, NEW YORK,N. Y. General Offices and Works: NIAGARA FALLS, N. Y 
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Shouldering your 


A 


Your product is superb in design, 
performance and appearance, it sells 
readily. But, how about its long-term 
dependability record? It can be no 
better than the motor you select to 
furnish the power. This is a vital fac- 
tor in buyer satisfaction, and your 
future. Place this important respon- 
sibility on a motor you know you can 
trust to shoulder the load. 

Today, millions of Emerson-Electric 
motors are “making their appointed 
rounds”... quietly and efficiently 
powering hundreds of America’s 
most famous products. Many of them, 
long past “pension age’”’, are deliver- 


SPECIFY 


EMERSON-ELECTRIC 


MOTORS FOR 
DEPENDABILITY 


load...dependably 


ing extra years of trouble-free service. 

Important, too, is our ability to pro- 
vide the right motor for your job... 
from the most complete line of 5-h.p.- 
and-under NEMA Standard motors, or 
specially designed motors, utilizing 
the unsurpassed facilities of our 
unique TWIN-GINEERING service. 

Finally, Emerson-Electric dependa- 
bility is not confined to motor per- 
formance. Plant and organization are 
geared for dependable deliveries, con- 
tinuing service. Your inquiry is invited 
as to how Emerson-Electric can shoul- 
der your motor load— dependably. 


THE EMERSON ELECTRIC MFG. CO., ST. LOUIS 21, MO. 


SUL 


MOTORS: FANS 


sa0 ae 


APPLIANCES 





e@ Precisely! Consider this your own wire- 

production department, because: (1) Here 
are engineering and laboratory facilities 
ready to collaborate on your particular 
problems and needs; (2) Production facil- 
ities geared to kind and quantity of wire 
you require; (3) Unsurpassed craftsman- 
ship still available in a closely-knit 
organization; and so (4) You can always 
count on wire that’s made 
right. 
We invite your inquiries on 
standard or special wire 
and insulation. Samples 
promptly furnished on 
request. 


>> 


Partial List of 
Products... 


Bare Wire (Hudson Wire Division) 


Copper (Electrolytic and OFHC) 
High and Low Brass, Bronze 


inc 
Silver-plated 

Tin 
Phosphor-bronze 
Nickel-silver 


Cadmium 
Specialty Wires 


Insulated Wire (Winsted Division) 


Enameled 
Multiplied-enameled 

Litz 

Cement-coated Enameled 
Cotton-covered 

Silk-covered 
Celanese-covered 
Celanese-covered Enameled 
Glass-fibre Insulated 
Voice-coil 


-Z So 
Enameled Aluminum 
Formvar 

Loop Wire 


One of the Oldest Fine Wire Companies in Aomenrica 


) ) ar 


BARE WiRES GENERAL OFFICES: OSSINING, N.Y. © WINSTED DIVISION: WINSTED, CONN. INSULATED WIRES 
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The best Investment you'll ever make 








7 

4 
4 
Q 

A Revelation in 


CUTTING COSTS WITH VARIDRIVE 


A BULLETIN FULL OF PRODUCTION FACTS 


How to stimulate production with your present power 
machines is revealed and proved in this new, informa- 
tive Bulletin. It features the improved U.S. Varidrive 
Motor—the marvel of changeable speeds. Interesting 
colorful illustrations show how capacities of your ma- 
chines can be increased, how better quality of output 
can be obtained, how less fatigue of workers can be 
accomplished, how Varidrive can be adapted to 
present machines, how any selective speed can be 
obtained—important facts that mean the difference 
between profit and loss in any shop or plant. Natural 
color photos present Varidrive in all types and capaci- 
ties. Interesting, understandable drawings show con- 
struction details. This Bulletin should be in the hands 
of every Production official who has the determination 
to cut costs without heavy investment. Ask for it. 





MAIL COUPON FOR FREE U.S. VARIDRIVE BULLETIN 


U. S. Electrical Motors, Inc. 
200 E. Slauson Ave., Los Angeles, 54, Calif. 
or Milford, Connecticut 


Without obligation, send 16-page illustrated U.S. Varidrive 
Bulletin, Also other Bulletins if checked below. 


(_] Syncrogear [_] Uniclosed (J Totally- Enclosed 
NAME_ 


COMPANY 


ADDRESS__. 


ary. ales ae RE 
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CERAMICS 






@ IGNITION BUSHINGS @ ELECTRIC RANGE PARTS 





@ HEATING ELEMENT SUPPORTS @ CEILING FIXTURES 


















Makers of a wide variety of 

coil windings, DANO, for years, 

has been supplying industry with the 

| exact coils needed to do an exact job. Further. 

@ CORD HOLDERS more, DANO is completely set up to produce 
3 | specially treated coils deeply impregnated with 

"124 hea wax or varnish in vacuum impregnation tanks 

eee and cured in heat controlled ovens. Don’t let a 

coil hold up production. Call or write DANO, 
makers of quality coils to YOUR specifications. 








j Nhe 


PIECES FOR 





Porcelain is the ideal low cost 
electrical insulation. General Ceramics offers 
a constant supply of porcelain for electrical wiring and 








component parts for electrical manufacturing. Standard. @ Form Wound @ Bakelite Bobbin 
shapes and sizes or custom designs can be supplied @ Paper Section @ Cotton Interweave 
promptly. Standard unglazed color is white. On re- @ Acetate Bobbin @ Coils for High Tempera- 
quest, unglazed porcelain parts may also be supplied in ture Applications 
grey color. Standard glazes are white or brown. In- 
quiries and requests for estimates will receive prompt 
attention. Check General Ceramics on. ALSO 
your insulating requirements today! _ GENERAL 
Careers TRANSFORMERS MADE TO ORDER 


CERAMICS 
and STEATITE CORP. 


KEASBEY © NEW JERSEY 













THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


ELECTRICAL MANUFACTURING, October 1949 








LETS NOT DO CAPACITOR 
ARITHMETIC IN APPLES! 


Remember the old story? 

“Look, Ruthie,” said the substitute 
teacher, “if you had 3 peaches and gave 
2 to Johnny, how many peaches would 
you have left?” 

Ruthie pondered. 

“I don’t know, teacher,” she finally 
whispered. “When our regular teacher is 
here, we always do arithmetic in apples.” 

In capacitor arithmetic, calculations 
a la Ruthie may not add up in your best 
interest. 


Because Sprague, and only Sprague, 
makes all four—ceramic, mica, paper 
and electrolytic—Sprague can recom- 
mend and supply the particular kind of 
fixed capacitor best suited for your spe- 
cific application with due regard for the 
performance, space and economic con- 
siderations involved. 


When you want peaches, Sprague 
doesn’t try to sell you apples, for we 
have plenty of both on the shelf. 


SPRAGUE ELECTRIC COMPANY +NORTH ADAMS, MASS. 


PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT 


4 
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ERE’S MOTOR EXPERIENCE 


CAN BE 


@ A high percentage of all Peerless Motors 
are manufactured to meet the specific operat- 
ing requirements of the equipment with 
which they are to be used. Answering these 
motor problems has given Peerless engi- 
neers an experience that can be yours when 
you call Peerless for advice on motor appli- 
cations. 


You will save time, energy and money by 
turning your motor problems over to Peer- 
less. Call on us by telegram or telephone. 
Increased engineering and production facili- 
ties can be put to work for you promptly. 


THE PEERLESS ELECTRIC COMPANY © WARREN, OHIO 
Manufacturers of Quality Motors for more than 55 years 
Single Phase « Polyphase « Direct Current Motors 





NORMALLY OPEN 
NORMALLY CLOSED 
DIRECTIONAL FLOW 


The new 3-way Skinner 

Diaphragm Type Valves 

have full *4” orifice and 

sais. 1 3%” or 14” N.P.T. ports. 

All metal internal parts are brass or 

stainless steel. Soft synthetic inserts pre- 

vent leakage pilot is spring loaded for 

positive action—diaphragm is tough 

coated nylon fabric for long life—valve 

Write today for weighs 334 lbs.—maximum power con- 

new free Bulletin sumption, 10 watts. Designed for continu: 

(Illustrated) No. 493 giving ous or intermittent duty with petroleum 
complete data on . ° ° 

¥ Model 121 modelsand prices. Oils, kerosene, gasoline, water, air and 

» Chicogo Automatic inert gases from 20 to 150 p.s.i. Small 

Rivet-Setter in size—large in capacity. 


CHICAGO RIVET & MACHINE CO. yaa Shaner ELECTRIC VALVE DIV. 


609 W. Jackson Bivd., Bellwood, Ill. (Chicago Suburb) ( 
sncuidedidiadaacndines exafigih tines tot tint Saad a THE SKINNER CHUCK COMPANY 
a re 130 Belden Ave., Norwalk, Conn. 
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Eee OR. 
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Immune to 
transformer ai 


‘ - LENGTHS 
immersiogt” 


COLORS 






Homogeneous Vinylite Plastic 
Tubing Formed on Extrusion Presses 


| 

! 

| 

| 

I 

I 

I 

1 Here is one of the finest electrical tubings made. It is particu- 

larly applicable to those classes of service where continuously 

1 high temperatures or wide fluctuations in temperature are en- 

TURBO GLASS TUBING FOR 1 countered. Used under these conditions TURBO extruded 

HIGH HEAT RESISTANCE tubing presents a homogeneous dielectric barrier that per- 

TURBO REL-16-A TUBING 1 manently resists deterioration. The automatic extrusion process 
1 
I 
I 
I 
t 
I 
i 
i 
| 
i 
i 
t 


TURBO VARNISHED TUBING 
FOR HIGH VOLTAGE 


AND HOOK-UP WIRE used in producing this tubing results in exceptionally close 
TURBO SATURATED SLEEVING inside and outside tolerances—an important factor where close 
FOR MAXIMUM ECONOMY fitting insulation is desired without slowing wiring production. 
MICA PLATE, BLOCK For complete details call or write today. 
FILMS AND SEGMENTS 


TURBO WIRE MARKERS 
FOR EASY IDENTIFICATION 


VARNISHED CAMBRIC 


WILLIAM BRAND & COMPANY 


276 FOURTH AVE., NEW YORK 10,N.Y. * 1313 W. RANDOLPH ST., CHICAGO, ILL. 





— WRITE FOR SPECIMEN CARD AND DETAILED INFORMATION - zo 


COMPLETE WITH SAMPLES AND SIZES OF TURBO TUBINGS 7+ @’. 
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skilled springmakers... 








































































































backbone of STEEL 


LORD BONDED-RUBBER Products 
Solve Some of Industry’s Toughest 


Design Problems 


Rubber, bonded to metal by the 
LORD Process, gives the imagina- 
tive engineer what amounts to a 
new material with which to work— 
“rubber witha backbone of steel.’’ 
Other metals, such as brass and 
dural, are also used to meet special 
conditions. 

The characteristics of rubber, nat- 
ural and synthetic,—its effective 
vibration control, its flexibility, its 
high coefficient of friction, its re- 
sistance to abrasion,—these quali- 
ties may be employed to fullest 
advantage because of the insepa- 
rable bond between the rubber and 
the substantial base to which it is 
attached. 

Valve seats, motor mounts, idler 
wheels, diaphragms, pirn adapters, 
torsion joints, bearing seals, are a 
few of the successful applications 
which have been made and are sug- 
gestive of opportunities for improve- 
ment of other products. The Lord 
Bonded-Rubber Process combines 
the rigidity and strength of metal 
with the resiliency of rubber in a 
permanent bond that withstands 
strains and stresses of torsion, com- 
pression, or other distortion. 























The greatest storehouse of practical 
experience in product improvement, 
through the application of rubber- 
bonded-to-metal, is at your service. 
Consult the Lord representative in your 
territory, or write. 


| 











AND practical, 
experienced engineers, 
SPECIALISTS 

in spring design 
and manufacture 





IT takes people to make 
springs. Ours are specialized, 
highly trained, long-experi- 
enced people—well qualified 
to give you the finest in spring 
craftsmanship. 


Our engineers too, are an 
important reason why you'll 
like Accurate Spring Service. 
They’re old hands at spring- 
making ... they’ve developed 
manufacturing systems and 
procedures that enable us to 
handle your jobs with the 
greatest speed and efficiency. 


These Accurate engineers are 
at your service on spring 
design problems. You will 
benefit from their practical 
assistance in designing ex- 
actly the right spring for your 
application. 

Why not try Accurate on your 











A dependable source of supply! 


ACCURATE SPRING MFG. CO. 
3817 W. Lake St. * Chicago 24, Il. 


Springs, Wire Forms, Hlampings 
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LORD MANUFACTURING COMPANY, ERIE, PA. 
Conodion Representative: Railway & Power Engineering Corp. Ltd. 


TT: Vibration Control Systems 


the same savings in weight and 


cost now being made in smaller sets 


— the smallest to the largest sets—you can 
power your complete line of television receivers with 
Federal’s weight-saving, money-saving Miniature Sele- 
nium Rectifiers. 


Federal’s line of Miniature Rectifiers...including the 
latest addition, the 350 ma. model... is engineered to meet 
the power requirements in all television receivers—re- 
gardless of screen-size or the number of tubes. Two small 
rectifier stacks, two capacitors and a resistor are all that’s 

required—components that can 
be mounted anywhere in your 


FEDERAL TELECOMMUNICATION LABO- 
RATORIES Nutley, NJ... . a unit of 
1 T &T's'’ world-wide research and 
engineering organization. 


Type 
439D4200 
D.C. Output—350 Ma. 


chassis and remove pounds of useless weight. 


Leading television manufacturers designed Federal se- 
lenium rectifiers into 7”, 10”, 12” and 16” television 
receivers during the past two years. Now this proven, 
simple and efficient method of supplying B+- power for 
television receivers can be used in even the largest direct- 
view receivers. For complete information or engineering 
data write to Dept. F-616. 


Send for Federal’s new Miniature Selenium Recti- 
fier Handbook . . . 48 pages of valuable design 
data. Available for 25 cents (coin only). 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q: 


Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y. 
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ve purpose on 
TTY 


E-Z AUTOMATIC WIRE 


FOOT PEDAL STRIPPER (ALL STEEL) 


WIRE STRIPPER 























Sturdily built of steel, to last a lifetime— 
the only all steel wire stripper on the market. 
Simple and efficient. As easy to operate as 
a pair of pliers. Always ready for use. Its 
triplicate action of clamping the wire, cut- 
ting the insulation and stripping is auto- D 
matically timed and performed with one continuous production. No springs, the Colo- 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform and 


A sturdy, efficient machine for rapid pro- 
duction work. Designed to do quantity 
work on a quality basis on many types of 
insulated wire from 8 gauge to the very 
finest wire. Perfect for POS] cords. 


Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 
























squeeze of the handles. When the pressure 
is released, the handles open. Will not crush 
standard wire. 


nial strips clockwise or counter-clockwise, 
Double-edge floating blades give square and 
clean cuts. Strands can be twisted in the 
stripping operation. Dialed micrometer allows 
setting within 1/1000 inch of wire gcouge. 
Precision plus! 





















For years, this hand stripper has given satis- 
factory service to users. Repeat orders attest 
to its superiority. 

NEW! — FOR TELEVISION — Special blades 


available for 300 Ohm Television and F. M. htt tee 
wire 












Prove the merits of a Pyramid Wire Strippe 


in your own shop on your own work 


DE Na LK a.) een 


that we may accurately gauge your n¢ 
2224 SOUTH STATE STREET CHICAGO 16, ILL. 


before shipping machine and instructic 





—— 


AGAIN! PEERLESS DEMONSTRATES SUPERIORITY OF 
ITS TRANSFORMERS BY SQUARE WAVE TEST AT WCEMA 
SHOW AND WEST COAST I.R.E. CONVENTION IN 
SAN FRANCISCO 


Photos show square wave response with 
11,000 cycle fundamental frequency | 











 vour ANSWER 


IS NOT HERE > 















Square waves provide the most rigorous 
test of an audio system and give indisput- 
able evidence on transformer perform- 
ance. These square wave tests were made 
under conditions simulating actual trans- 
former operations, that is, square waves 
were fed from a balanced generator 
through resistors equivalent to the plate 
load of the tubes. A non-inductive resist- 
ance load was used on the secondary. All 
transformers were demonstrated under 
identical conditions. No compensation of 
any kind was used. A switching mechan- 
ism was arranged to give an A-B com- 
parison between any of the transformers. 
All competitive transformers (as well as 
the Peerless transformer used) were se- 
lected from jobber stock items of leading 
transformer manufacturers. Only the 
highest priced “high quality” transformer 
of each manufacturer was chosen. Equally 
decisive comparative results were ob- 
tained at all other frequencies from 20,000 
down to 20 cycles. Let Peerless figure on 
all of YOUR transformer requirements. 


PEERLESS ELECTRICAL 
PRODUCTS DIVISION MW Na 
Soro 


1161 N. Vine Street 
Hollywood 38, Cal. 















SEND FOR 
CATALOG 
46-1 







WE CAN PROVIDE IT 


HERE» 


Your problem may already be 
solved by one of Esco’s spec- 
ially designed units. If not, over 
35 years of experience and a 
highly trained staff will provide 
a@ new unit to meet your indi- 
vidual specifications. 


Specialists in high-frequency, high-speed motors and power supplies 




















































ELECTRIC MOTORS + GENERATING PLANTS * GENERATORS 
MOTOR GENERATING SETS - DYNAMOTORS - CONVERTERS 


tlectric Goecialty bo 


161 Sixth Avenue, New York 13, N. ¥ 
FRAZAR & HANSEN LTD. 
301 Clay Street, San Francisco 11, Cal. 
Exclusive Export Agent 
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IRVINGTON INSULATES 


seo meIreneengegememmemesc teem eS 


From generating equipment to fractional hp motors . . . 
from heavy duty cables to radio circuits . . . IRVINGTON 
insulations are universally selected to keep equipment and 
circuits functioning more efficiently . .. more economically. 
And for all the newer insulation requirements . . . involving 
higher temperatures, higher peripheral speeds, better 
chemical resistance . . . IRVINGTON has special insulations 
exactly suited for each job. 


A partial list of IRVINGTON product groupings is given 
below; complete literature as well as generous samples 
of any IRVINGTON insulation gladly furnished on request. 


VARNISHED CAMBRIC and TAPE © FIBERGLAS INSULATIONS 


Look, Lo “ing aon Varnished Coated 


VARNISHED CANVAS 


for Continued Leadership pan eeepc 


in Insulation” * VARNISHED SILK, NYLON, RAYON Silicone and Mica Combinations 
* INSULATING PAPERS ® VARNISHED TUBINGS and SLEEVINGS 
Varnished, Asbestos, 
Acetate Coated © FLEXIBLE EXTRUDED PLASTICS 


In all shapes, thicknesses, colors 


e 


ADHESIVE BACKED YELLOW 


ARNISHED CAMBRIC 
v © INSULATING VARNISHES 


* SLOT INSULATIONS Baking and Air Drying 
All Combinations for 
Class A, B and H Insulation * HARVEL OIL STOP 


a Ee Ww b fe GTO ee ( = y) 
Si 


VARNISH & INSULATOR CO., Irvington 11, N. J. 
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A MODERN WAY 7 


eee) K Mts, Tal 


DETROIT 


—POWER - 
SCREWDRIVERS 


Hopper-feed- 
ing eliminates 
the handling of 
studs .... Ma- 
chine is equip- 
ped with Titan 
or Modern stud- 
setters .. . Ma- 
chine will drive 
up to % inch. 
diameter studs | Qne corner of the extensive 
in lengths up to | ° 
1% inches in | "0ld-making department of 


untapped holes | 





TRACE MARK 


: me's’ KUHN & JACOB 


in steel. 


MOLDING & TOOL CO. 


Illustration shows studs being | 
driven in automobile grille, all to | 
uniform height in untapped holes. S a . 
Experience and skill combine to produce 


plastic molding of uniform excellence at 

KUHN & JACOB. Not only are the principals 

personally familiar with all phases of the 

business, but in the early days of the company 

HO PP 4 74 TL x ies they actually produced the molds themselves. 

Because of their intimate knowledge of the 

processes of production, there is the closest 

USED WITH: co-operation between the drafting room, the 

Presses, Centerless Grinders, Thread Roll- | _gp%82!99 mold-making shop and the molding division, 

7B es pone A pn gg | This assures complete satisfaction for K. & |. 
16” and 24”. customers at all times. 


FEED: 
Screws, Screw Blanks, Rivets, Pins, Discs, fe 
Nuts, Bearing Rollers, Stee! Balls, Washers. OST I rm iG S re ( @@) 
Also miscellaneous items, such as screw- 
machine parts, stampings, etc. etc. Te) Bu of oF 
j 1204 SOUTHARD STREET, TRENTON 8, N. J 
MADE IN 4 DIAMETERS: Telephone Trenton 4-5391 
10”, 12”, 16”, 24” peed Senses | 
for Details and Prices . C. Uliman, 
CONTACT THE 55 W. sand . ev N. Y. 
K & J Telephone—Penn 6-0346 
Se aes ae Wm leans Sulenet TT 
REPRESENTATIVE Wen. A. Chae 
2 N. Fifth S$ Philadelphi Pa, 
2817 W. Fort Street ee OG, OANCN, | ce, 7 tS et 
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Question for the man who specifies or buys 
Telephone Type Relays... | 


DO YOU KNOW— 
Phit-tol Telephone Type Relays are the 


finest that money can buy? ) 


The variable “built-in” features of all Phil-trol Relays make it possible for us to 
supply you with engineered units designed to expressly meet your relay require- 
ments. Adaptability of coil and contact arrangements means you receive the 
equivalent of “custom-built” relays — but at mass production prices. 

Various special features can be furnished to specifications, including Alle- 
gheny metal parts, special bearings, anti-vibration equipment, special insula- 
tion and impregnation. 

Phil-trol relays are engineered to the highest standards insuring top quality | 
for life-long service and performance. Continuous research by Phillips’ en- 
gineers parallels our efforts to supply the widely expanding electrical and 
electronic market with the most efficient and dependable designs possible. 

Hundreds of companies are specifying and buying Phil-trol Telephone Type 
Relays because there are none finer. And our efficient methods and streamlined 
operations permit economical production. We are always glad to discuss your 
relay requirements — no matter how large or small — without obligation. | 
There is a Phil-trol Sales Engineer near you. 


preg: +88 So tae ns 9 ce ee 


=~ 
~ 


Before You Buy... It will pay you to send us a 
"Quotation Request” 


Send for Catalog. a 


Phil-trol Relay 
Catalog No. 7 gives 
full information 

on the complete line 









RELAYS @ ACTUATORS @© SOLENOIDS @© CONTACTORS 
STARTING SWITCHES @ SPECIAL PROCESS CONTROL ASSEMBLIES 


PHILLIPS CONTROL CORPORATION 


Sales Offices: New York, Boston, Philadelphia, Buffalo, Cleveland, Charlotte, N. C., St. Louis, Kansas City, Los Angeles, Toronto 


84 WEST JEFFERSON STREET * JOLIET, ILLINOIS 
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resem ete ements 


This element is 
used in high 
altitude cameras, 


WOVEN FLEXIBLE 
HEATING ELEMENTS 


Increase Efficiency in 


Electrical Resistance Heating 


% Safeway makes possible low spectrum heat. 

% Safeway provides 100% coverage of heating area, 
% Safeway stands up under intensive vibration. 

% Safeway flexibility allows more efficient mounting. 
Used in gun heaters, permanent wave machines, air- 
plane de-icing and wrap-around tapes. Write us your 
specifications and our engineers will advise you about 


a high-efficiency Safeway application to your heating 
problem. 


SYNCHRON MOTORS 


Never Need Oiling — Sate HEAT ELEMENTS, IN 
Operate Efficiently way 76 WATER STREET ' 
In Any Position — MIDDLETOWN e@ CONNECTICUT 


Motor is equipped with oil storage reservoir and 
patented oil feed to bearings. Rotor shaft, reduction 
train, and output shaft, all have double bearings to 


——— STENING COST 
SYNCHRON MOTORS = on nut-and-bolt —~ 


Lo” emblies 
Are Thoroughly Tested tie: sca 
More than three million of these miniature timing be. 
motors are now in use .. . many of them for many 


years. Each motor is tested carefully to rigid opera- 7 x 
ae eoediies waa our factory. We make | : ad ya é N O | 
Get the Facts about Nem 4 2 vhidaahai 


SYNCHRON MOTORS 


Send for complete engineering data on SYNCHRON 

synchronous, self-starting motors and time machines. 

Fill in, tear out, and mail this coupon: : . . 
On most light assemblies, a sin- 


gle “PALNUT” replaces com- 
mon nut and washers. You re- 
duce material and labor costs— 
cut assembly time—save space 
and weight, while gaining the 
security of “PALNUT” double- 
: locking action. Send details of 
Low in cost : 
Vibrotion-proof fastening problem, for samples 


Speedy assembly with of “PALNUTS”. Ask for litera- 
hend or power drivers ture on entire line. 

Small space 

Light weight 


wan types for various THE PALNUT COMPANY 


needs 
66 Cordier Street 
Irvington 11, New Jersey 


SSCOCOSHSOSSSSOHHSSSHHSHHHOHHHEOOOEOOOOOEESS 
© HANSEN MFG. CO., INC. 
Princeton 3, Indiana 
Please send data checked below: 
[) Catalog on SYNCHRON MOTORS, Time Machines, 
and Clock Movements. 
[) We attach outline of a special timing problem. Let 
us have your suggestions without obligation. 
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HERE’S WHY 
NEOPRENE PRODUCTS DO 
$0 MANY JOBS SO WELL 


Better rubber 
re ede 





They resist 
OXIDATION by air, oxygen, ozone— 
have outstanding resistance to aging. 


< 





They resist 
WEAT—cre exceptionally stable at 
temperatures up to 250° F. 


OU 
<a)< § 
ACK at 


oe 


They resist 
SUNLIGHT AND WEATHERING—in oa 
closs by themselves in resistance to 
rubber’s worst enemies. 


for example: 


ya Lahde are 


Pe) 





Courtesy Auto-Test Inc., Chicago, Illinois 


© Timing light has molded neoprene case, 
rr neoprene-jacketed leads 


They resis? 
OILS, SOLVENTS, MOST CHEMICALS — 
set the stondard for oil resistance 
throughout industry. 


This timing light is used by automobile 
mechanics to quickly and accurately 
check the timing of ignition systems. 
It’s equipped with a special stroboscopic 
bulb that produces brilliant flashes even 
in strong daylight. 

A compact, pistol-shaped, precision 
instrument, this timing light has been 
carefully designed for long, dependable 
service. The case, which protects the 
working parts if the light is dropped, 
is molded of neoprene, Du Pont’s 
chemical rubber. And the leads are in 
keeping with the over-all quality of the 
unit. They’re protected with a tough 
jacket of this same chemical rubber. 


Because they’re made of neoprene, 
these parts stand up where ordinary 
rubber parts would soon fail. For neo- 
prene resists deterioration from contact 
with grease, oilsand gasoline. High ozone 
concentrations and heat from the en- 
gine have little effect on it. 

Here, neoprene helps provide the de- 
pendability that permits a product 
guarantee. It is a typical example of a 





They resis? 
ABRASION, CUTTING, CHIPPING —ore 
tough and durable under severe serv- 
ice conditions, 





FREE! THE NEOPRENE NOTEBOOK— 
Interesting stories... new,unusval applica- 
tions of neoprene, Write E. |. du Pont de 
Nemours & Co. (Inc.), Rubber Chemicals 
Division F-10, Wilmington 98, Delaware. 
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to resist oils, grease, heat and abrasion 


product improved by the use of neo- 
prene. When you’re designing a new 
product or improving an old one, check 
neoprene’s many advantages. Write us 
for complete technical information. Al- 
though Du Pont does not make finished 
neoprene products, we’ll gladly help 
you find an adequate source of supply. 
E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division F-10 
Wilmington 98, Delaware 


Mata 


ol PONT 


REG. u. 5. PAT. OFF 


313 










Totally Enclosed 
Fan Cooled 


Type TEFC 
Polyphase 





Here is the newest and most successful development in 

air cooled motors. Totally enclosed, constant speed, con. 

tinuous duty; it is designed for cooler and more eco. 

nomical operation under the hardships of extreme heat 

and dust. Fully ball bearing and quiet running, too. You 

will want to know more about this mew VALLEY Motor. 
WRITE FOR DESCRIPTIVE LITERATURE 


VALLEY 


eset a te ete 


4221 Forest Park Blvd. « St. Louis 8, Mo. 





MULTIPLE ARM ali 


RE + by 5 | IF it’s fibre, plastic or thin 


metal fabrication - 













for long-term dependability 





Designed to give reliable service under the 
varying conditions encountered in industrial 
applications. 


Compact for minimum space. Small power 
consumption. 












- CANizeD/ 
Multiple contact arrangements utilizing u we fi SEND 
Pp g g Up FIBRE SAMPLES OR 
SKETCHES FOR 
ESTIMATES 







to 18 arms, requiring no extra space. 









Available for surface mounting . . . in her- 2 FABRICATING asiiena en 
metically sealed containers, or with octal VULCANIZED 1 
plug-in base and cover. FIBRE it 


SUM AIEE Punched, stamped, drilled, sheared, sawed, 


; Hees ae tapped, threaded, milled, etc.—(no molding 
alloys, according to requirements. TTR 



















Contacts of silver or palladium, or special 


Modern emp 4 an a Sc a fer 
WRITE FOR BULLETIN No. 50-2 4 “ ; aed ene ‘ <= ote ean wt 
TERT ful inevectd fr culty tees 
SHEETING tion for best results and can offer particularly 
iets iaies economical work on volume orders. 





ANUFACTU ING PRT 
Seaside z iariociet Wi Teth N.S. BAER COMPANY 


MONTGOMERY STREET, HILLSIDE, NEW JERSEY 
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Ready to Solve Your Special Problems 


"326 MONEL 


non-magnetic 


rustless 
strong 


If metal specification is your responsibility, “326”* Monel 


is a name to remember. 


In particular, it will pay you to remember the special 
properties of “326” Monel. 


“396” Monel is substantially non-magnetic at and 

above room temperatures. The approximate permeability 
at 68° F. is 1.025 and at 14° F. is 1.1. Neither hot nor 
cold working appreciably affect its magnetic properties. 


“326” Monel is rust-proof and highly resistant 
to most commonly-encountered corrosives. 


“326” Monel possesses high physical properties 
similar to those of Monel—strength, toughness, 
and resistance to abrasion. 


In addition to these valuable physical 
characteristics, “326” Monel is a thoroughly 
practical metal . . . economical to buy; easy to use; 
readily workable. 


“326” Monel can be welded, brazed, or soldered 


...can be readily machined, formed, drawn, or 
forged. It is available in standard mill forms. 


Next time you are faced with a problem that 
demands a tough, non-magnetic, corrosion- 


resistant alloy ... specify “326” Monel. 


Meanwhile, write for your copy of 





High voltage cable, shielded by “326” Monel 
tape. Now available from most large manu- 
facturers of high voltage cable. 


Where Can You Use This Unusual Inco Alloy? 
Typical Uses 


Cathode ray tube gun structures 
Structural parts of special vacuum tubes 
Mass spectrometer parts 
High voltage cable shielding, tape, for use in 
wet, corrosive, abusive conditions. Good for 
voltages up to 35,000. 
Availability 
Mill forms including: 
Rods and bars, hot-rolled and cold-drawn 
Strip and ribbon, cold-rolled 
Sheet, cold-rolled 
Seamless tube 
Wire, hot-rolled and cold-drawn 


“"326"' Monel 


Limiting Composition % 


0 (+ Cod cs cic oc eo eo we «6 o BGI 
Gh ve (a eck @ . «© « « « « remainder 
. eee ee eset hese 2.50 max. 
| ee ee © 0 0 0 co 6 SOO MOK. 
Cece we ec « 6 0 0 6 eee 
Si are a ee ee ee 
ae Ore a ee at fe - 02 max. 





“Inco Nickel Alloys for Electronic Uses.” EMBLEM ,. OF SERVICE 

This valuable 26-page booklet gives the ata, 
composition, characteristics, and typical NICKEL ee ALLOYS 
applications of 18 helpful Inco 

Nickel Alloys. 








MONEL* « "K”* MONEL « “"R”* MONEL « "KR”* MONEL 
INCONEL* « NICKEL « "D”* NICKEL « “L”* NICKEL 
DURANICKEL* « PERMANICKEL* « INCONEL "X"" 


"Reg. U. 8. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 67 wai Street, New York 5, N.Y. 
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SEE THAT OFFSET? 


That makes this job “unusual”! 





WHEN this small Nichrome wire rheostat is assembled, an elec. 
trical contact slides from one end to the jog on the other. There 
it stops. The extra 8-coil offset, never touched by the contact, is 
there to complete the rated resistance. 


PROBLEM: Wind this offset into the spring economically—at 
the same time maintain tolerance so that assembly in a porcelain 
base may be done with dispatch. This happened to the customer's 
entire satisfaction. 












WELCOME are all your “unusual jobs.” Welcome also are ordi- 
nary runs, which receive the same careful attention. So . . . for 
fast, intelligent service, send us either! 


PECK 


SPRINGS & SCREW MACHINE PRODUCTS 


Ready Now, with our compliments, new SMA Standards for Mechanical Springs. 


Complete 
spring 
actual size 


THE PECK SPRING COMPANY 12 Grove Ave., Plainville, Conn. 





















Hermetically sealed units for 
enclosure of midget and indus- 
trial control relays. Plug-in or 
solder lug terminal type up to 4 
PDT. Any ADVANCE relay can be 
furnished in hermetically sealed 
containers on special order. 












@ Attach a Twin Disc Hydro- 
Sheave Drive to the output shaft 
of your 3 to 25 hp electric motor 
or internal combustion engine for 
smooth hydraulic power transmis- 
sion. It will eliminate jerky starts 
and engine stalling. 

A complete package unit, less 
sheave, the Hydro-Sheave Drive is 
designed for use with Worthington 
QD Sheaves, but can be used with 
a chain sprocket of the plate type. 
Write for Bulletin 145-A. 
Twin Disc CLutTcH Co., 
Racine, Wisconsin. 


Tamper-proof and protected from dust, 
moisture, oil or fungus. Failure - proof 
against arcing, or condensation in low 
atmospheric pressure of high altitudes, 
ADVANCE relays maintain their original 
efficiency under conditions that soon ruin 
or dangerously impair other types of 

relays. « Built to Army and Navy 


6 specifications on request. 


Write for catalog of 
complete relay line. 












———— 


g VIN 
| eters 
\ HYORO-SHEAVE DRIVES 


Ss ~ 


TWIN DISC CLUTCH COMPANY «+ Hydraulic Divisi 
1260 WEST SECOND STREET * LOS ANGELES 26, CALIFORNIA 


ELECTRICAL MANUFACTURING, October 1949 





INFINITE 
VARIETY 


in ELECTRIC 
SWITCHING 


They are the shapes of the 
standard contact elements 
used in ESCO multi-pole, 
rotary, detent switches. These 
elements, specially assem- 
bled to meet your particular 
switching requirements, per- 
mit a single control handle to 
operate a multi-pole, multi- 
stage, multi-position switch. 


An infinite variety of circuit sequences can be 
obtained by proper assembly of the contact 
terminals, rotor blades, detent plates, and frame 
elements of which ESCO multi-pole, rotary, 
detent switches are composed. Whatever the con- 
trol function you require...it can be obtained 
with an ESCO switch. 


THESE SPECIFICATIONS 


cover wide operating needs 


RATINGS .......00. 10A, 125 VAC — 
5A, 250 VAC 
PED swan de wedne One to 40 
POSITIONS....... 4, 8, or 16 
HANDLES ........ Oval, pistol-grip, 
removable 


MOUNTINGS ..... Base or panel 
CONNECTIONS ... Side 


COST ... below that of most “standard” switches. 


Write today for data sheets showing the structural details 
that provide. ESCO’S unsurpassed versatility. 


PROMPT DELIVERY 

For your heavy-duty applications, 
specify ESCO rotary snap switches... 
available in current ratings up to 200 
amperes at voltages up to 460 a-c. 
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SHAKEPROOF THREAD 
CUTTING SCREWS 
TYPES 1, 23 and 25 









SPECIAL 


SCREWS 
MACHINE 
SCREWS 
| SHEET 
METAL 








SCREWS 


PHILLIPS 
HEAD 


SCREWS 
HEX f 
HEAD COLD UPSET WELDING STAINLESS 
CAP FUNCTIONAL STUDS STEEL 
| SCREWS PARTS BARREL 
NUTS 


sah for Samples 


bcos may be able to effect substantial savings by 
converting from the screw machine to the cold 
heading process. 


( AMCAR SCREW & MFG. CORP. 
608 18th Ave. Rockford, Ill. 
(FORMERLY CAMCAR PRODUCTS CO.) 


TELEPHONE: 3-6451 TELETYPE: RK-53 


(RST Representatives in Principal Cities aut 
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“ 
FOR REDUCED _ 
STORAGE 
REQUIREMENTS 


Because Wirebound Boxes and Crates 

are delivered flat, they save storage space, 
and yield extra work area in the shipping 
room. For example the All-Bound mats 
illustrated occupy only 42 cubic feet, 

but make up into 225 cubic feet of 
shipping space. See below* 


FOR 1-MINUTE 
ASSEMBLY 


At least 24 assembled when 
they arrive at your plant, 
most sizes of Wirebounds can 
be made up, ready to pack 

in less than @ minute. Users 
regularly report 40-50% 
Savings in assembly time.* 


FOR BETTER, 
SAFER STACKING The versatility of the 
Wirebound principle—the 
strength of steel combined 
with thinner wood—permits 
variation of wire gauges, 
staple spacing, battens and 
cleats to provide safe 
structural strength for large 
and small containers 
to meet all warehousing 
requirements. Note* 







BOXES & CRATES 
Ae a Ce a RS 










60 Wirebound Plants 
throughout the United States 


*Send for this free book! Explains in detail Wirebound principles, ad- 
vantages, features and describes how Wirebounds are designed to suit 
every size and shape of product. Mail coupon today. 
Wirebound Box Manufacturers Assn., Room 1840 Borland Bidg., Chicago 3, Ill. 
(CD Send Booklet of Product Information [] Send a Sales Engineer 
NAME a 
aoDRESS ee 
ZONE 


STATE 


OuR PROOUCT Is 
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| 
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| 


| POTTING, SEALING AND COATING COMPOUNDS 





|THE ACME WIRE CO. 


MAGNET WIRE e 


COIL MANUFACTURERS AND USERS! 


Aeme 


Acme Compound; | 







Electrical 
Insulating 
Compounds 
For Every 
Application 


ACME offers a complete line 
of insulating compounds for 
impregnating, filling, seal- 
ing, coating or molding op- 
erations for coil windings, 
stators, transformers and 
other electronic units. With 
these compounds thorough 
impregnation is possible in 
one operation. 


Acme compounds are practically 100% solids thermosetting ma- 
terials designed to eliminate voids and internal corona and to 
combat moisture and heat. Molded units can be operated inter- 
mittently at temperatures as high as 300°F. and due to their 
natural resiliency, they will not become brittle at sub-zero 
temperatures as low as —5O0°F. They are outstanding for their 
readiness to absorb expansion, contraction, and mechanical and 
electrical vibrations. 


MPREGNATING AND MOLDING COMPOUNDS 


XK-262, 263, and 265 Impregnating and Molding Compounds 
make possible a vastly improved treatment for electrical units. 
Advantages: greatly increased coil life—uniform coil and core 
dimensions—continuous resistance to breakdown under high volt- 
ages—elimination of taping and other conventional ground insu- 
lation. These materials do not attack wire coated with Formvar, 
Formex, or ordinary oleo-resinous enamels. 


XK-26 Compound for Potting is supplied in two grades: 
XK-26MH for complete impregnation, and XK-26AD where it 
is only necessary to fill the housing that surrounds an electrical 
unit. Both grades have the same electrical and physical charac- 
teristics. Acme AL-14 and AL-18 produce an excellent seal or 
coating against air, moisture, oils and gases. They provide a 
smooth, flexible surface. Like all other Acme Compounds, 
XK-26, AL-14 and AL-18 will not attack wire insulated with 
Formvar, Formex or ordinary oleo-resinous enamels. 













































¥ 


) 


| 








The Acme 
Wire Co. can make prompt delivery on coil windings which are 
impregnated and molded and ready for installation in your 
equipment. Our chemists and engineers are eager to work with 
you on specific applications. 


COILS e 
VARNISHED INSULATIONS 
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VARNISHES 









f 


Any Type or Kind of | 


Electrical Porcelain | 


@ It intrigues you to see the many interesting porce- 


— pi being made by Colonial, one of America’s 
atixend olan porcelain manufacturers. The glazed P ROVIDE DELA YS 
Jain tubing below is being made for sliding con- 
Scheer, Colonial also makes tubing of unglazed RANGING FROM 
rcelain for wire-wound resistors. Your 
as oor type of electical porcelain are invited. l 10 120 SECONDS 
The Colonial Insulator Co, 


am 
907 Grant St., Akron 11, Ohio 
Cre! Chicago Office: 


2753 W. North Ave 
PORCELAIN Telephone HU-6809 


Fe OMEN CNET: 


pensated for ambien® 
temperature changes from —40° to 110° ¥ 






- « - Hermetically sealed; not affected By 

altitude, moisture or other climate changes 

. - - Explosion-proof . . . Octal radio base 

. -- Compact, light, —— inexpensive . . . 
SPST 






Circuits available: Normally Open; 
Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 





eo” 

e* Amperite REGULATORS are the simplest, 
pr geen cheapest, and most compact method 
of obtaining current or vol! regulation 
. . . For currents of .060 to 6 Amps. ... 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 











For use under high pressure where 
> Ree ee , ; > > oP continuous vibration or movement 
“ > he Me _— -_ we a ° P yh occurs. 
ee a a oe ae a a re — a a a eM 

; ope } Vibration Connectors for Com- 
noes . _ cole ee ~ — ~ — PeBetesee ~~ pressors, Pumps and Tubing. 

Molding Presses—Hat and Paper 

Machinery — Machine Tools — 


| JOHNSON FLEXIBLE SEAMLESS BRONZE HOSE texie Moctney — Trucs sn 


Buses — Vacuum tight Conduit 


For Hot or Cold Applications and many other applications. 
We also feature a new type of flexi- 
ble Seamless Copper Alloy vacuum 


JOHNSON METAL HOSE, INC. Saat’ 


224 MILL STREET WATERBURY 88, CONN. Write for Bulletin J-1 


_ MOTOR 
ARBORS 


Tto 100H.P. 25 to 180 Cycles 
2 and 3 Phase 


CUTTING @ GRINDING 
BORING ¢ POLISHING Type U Motor Arbor 


Shaftless Motors for Built-In Applications PRECISION MACHINERY SINCE 1854 


Conveying under pressure or Vacuum @ Steam e Oil e Water e Gas e Refrigerants 











Ss. ) i foto) o} MACHINE co. [Lie ae STITT MTA TON) 
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UR CONTACT DEPARTMENT is an institution in 
self, equipped to furnish you with anything 
may need in contacts or contact material in plati 
palladium and their alloys, gold and silver. Among 
_ standard types are rivets, screws, discs, rods, rings 
special shapes and stampings. We make laminated 
: inlay strips of any width and thickness. 
“LIGHT ASSEMBLIES We undertake sub-contra 


Sea for light ence and Giion, heatiagladll 





SPECIALTY 
TRANSFORMERS 


UNION 


Step down auto transformer 
50/60 cycle, with 6 foot line 
cord and standard receptacle. 

V.A. rating 100 to 1500. 





Union transformers are precision engineered to your 
specifications; or designed by us to meet your problem. 
Every size and style is within our scope. 


Whatever your transformer requirements may be, see 
what Union can do to solve your problem quickly and eco- 
nomically. 


TRANSFORMERS ee VOLTAGE REGULATORS 
HEARING AID TRANSFORMERS 


UNION ELECTRIC PRODUCTS CO.., Inc. 


24 EDISON PLACE, NEWARK 2, N. J. 






















the LATEST 
Developments 


i GASKET, 


brings you 










ovr 5Q 
ACTUAL SAMPLES! 






If you manufacture products employing gaskets, washers, seals, sound: 
deadening materials, dampening materials, dielectrics, etc., this GUIDE 
TO BETTER SEALING will be sent to you without cost or obligation. 
The GUIDE contains 50 actual samples of the most commonly-used 
sealing materials, which Fel-Pro supplies to such leading companies as 
American Can, Baldwin Locomotive, DuPont, General Electric, Packard, 
Pure Oil, Quaker Oats, Standard Oil, Western Electric and Westinghouse. 


TEST THEM YOURSELF 

FEL-PRO’S GUIDE TO BETTER 
SEALING makes it possible for you to 
closely inspect a wide range of mate- 
rials, test them under all 
kinds of conditions in 










exceptional durometer hardness of up 
to 80 plus or minus 5. Complete speci- 
fications are given for each of the 50 
material samples, including durometer 
readings, sheet and roll 
sizes, applications, etc. 







PARTIAL CONTENTS 





your own plant, treat | Felbestes 108 for manifold and 

them chemically or make | hot-spot applications! SE N S TODAY 
any other tests to help | Metallle Gasket Materials! of the FELPROGUIDE 
you decide which are | fel-Pre 131 the new low-cost TO BETTER SEALING 


best suited for your 
particular needs. 


GIVES FULL 
SPECIFICATIONS 
Among the sample mate- 
rials contained in this 
SEALING GUIDE are 


rubber ! 


Karrepak treated to maintain 
uniformity! 


Fel-Pak for water, oil, etc., 
connections! 


Kork-Karre tor use between metal 


and non-metal surfaces! 





such newly-developed materials as 


the revolutionary ‘‘Fel-Pro 131°’. 
material is particularly suited to auto- 
motive engine parts, chassis parts, 
pumps, high compression flanges, etc., 
because of its low swell (just 2%) and 





This 


without obligation, just 
write your name and 
title on your company 
letterhead and mail to: 
Felt Products Mfg. Co., 
1536 Carroll Avenue, 
Chicago 7, LOOK 10 


for the LATEST in sealing materials 
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LOAD 


HOOVER 
BALL BEARINGS 
with HONED RACEWAYS 


Hoover Ball Bearings provide greater load capacity 
— longer life . . . plus values made possible by 
honed raceways, an exclusive Hoover feature. For 
Hoover honing goes a step beyond grinding and 
polishing in producing finer, smoother raceway 
surfaces. Closer race curvatures furnish a wider 
area of ball support for greater work . . . greater 
bearing surface for extended life. Thousands of 
manufacturers of quality products have gained a 
competitive advantage in their markets by using 
Hoover Ball Bearings with honed raceways. Upon 
request, a copy of the Hoover Engineering Manual 
will be sent to engineering 
and purchasing execu- 
tives. 





AMERICA’S ONLY 
BALL BEARING WITH 
HONED RACEWAYS 


HOOVER BALL AND BEARING CO. 


ANN ARBOR, MICHIGAN 
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GREATER 





CAPACITY 






{% 
| { The ristocral of Bearings 


SHOE II CORT RRR ee) re en ome —~ 


\ 
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TLEDEX 
ee el 


ww REMOTE CONTROL 


CIRCUIT SELECTOR 
a ROL 


OPERATED 









- « « designed for use 
where automatic, remote-controlled, 
multiple circuit selection is needed. 





The model illustrated is a six pole, six position circuit 
selector with standard mounting. Ledex Circuit Selector 
Switches are also available from stock in the following 
models: three pole twelve position, and six pole six posi- 
tion, all with either standard or panel mounting. Where 
quantity requirements justify, special selectors for specific 
applications will be engineered and priced by quotation. 

The rotors of Ledex Circuit Selector Switches are pow- 
ered by Ledex Rotary Solenoids. This compact, powerful 
solenoid is converted to a rapidly oscillating motor by 
means of a commutating switch and return spring. Provi- 
sions are made to operate Ledex Circuit Selector Switches 
from any standard power source. 

Precision manufacture to exacting specifications and in- 
dividual operating tests are your assurance of dependable, 
long-life service under severe operating conditions. 





WRITE FOR DESCRIPTIVE LITERATURE 





WHICH PROVIDES DETAILED INFORMATION 


lod ROTARY SOLENOID 









\ 
i 
i 
! 
; 
1 
I 
I 
I 
l 
1 
l 
| 
| 
I 
i 
Ss 





G. H. LELAND, INC. 
111 Webster Street, Dayton 2, Ohio 


Gentlemen. Send me descriptive literature om the Ledex 
Circuit Selector Switch. It may be applicable to our. . . 


POD C8 en 
Nam 


(Please Print) 
Company. 





Sewee MO secession 


Ch crc nese ianciane nn 


icencnessiiccintalihdaieeedmmen sical 


ASA Solenoid VALVES 
Effective 


For Clips, Springs, Contacts, 


YA ys a PHOSPHOR BRONZE 


fg 1 - ; oe Washers, Diaphragms, etc. 


Specify Waterbury Phosphor Bronze for those prod- 
uct parts that require resilience, high tensile strength, 


“2 A ” >) - 
AT f | B A : & oe corrosion resistance and low-cost stamping or form- 
> ae a ing. 


Sa i Available in sheets and rolls in all standard sizes. 
A f] 1 Be En Waterbury metallurgists will be glad to consult with 
Bt ro aie you on your application problems. 


PHOSPHOR BRONZE — NICKEL SILVER 


lt AGH SHEETS AND ROLLS 
WATERBURY ROLLING MILLS, INC. 
Jenoid WATERBURY, CONN. New York Office: 350 Madison Ave, 


ens ng air 





When in need of Automatic Transfer Switches, Tr Various types and forms. Send in your 


Remote Control Switches, Contactors, Relays, and ‘ * ° . 
Specialized Electromagnetic Controls, come to us. / specifications; tell us what your problem 


involves. M. D. Hubbard Spring Co., 525 


o— wi h Co. y Central Ave., Pontiac 12, Mich. 


SPRINGS © STAMPINGS © WIRE FORMS © WASHERS © COTTERS 
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product. 
















You don’t have to ruin a good 
product with a bad shipping con- 
tainer. We have men who get paid 
for designing and constructing 
boxes and crates that will fit your 


Mad CHAN [b We’d like to give you all of the 
1 > facts why so many large corpora- 


J | 
¥ tions use SUPERSTRONGS for all 
CUT OUT THE COMEDY. of their shipping needs. Contact 


us - now - while you’re in a mood 


WIREBOUND BOXES and CRATES BEVERAGE CASES 


for increased shipping efficiency 


WOODEN BOXES and CRATES STARCH TRAYS at decreased costf. 


CORRUGATED FIBRE BOXES PALLETS 


RATHBORNE 












About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’'ve had it. 


| 




















Pictured; Universal 
Double Reduction 
Governor controlled 
motor. 


RAE MOTOR CORP. 





Custom Built 
or Standard 


You write the specifications or state 
the performance requirements. ALMO 
will produce the precise type of mer- 
cury switch you need... at the low- 
est possible cost! Whether you want 
a single switch for a prototype model 
or a thousand units “in a hurry,” it 
will pay to get our quotation. 


ALMO MANUFACTURING CO., 477 Washington St., Newark 5, N. J. 
rE 





\ 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 


HAIR AND RIDGWAY 







































































































Mallory & Co., Inc., P, 
6, Ind. ae Indianapoiis 
Sangamo Electric Co., § 
Sprague Electric Co., North Agata, 
Stackpole Carbon Co., St. Marys, pa 
CARBON AND GRAPHI 
Electrodes Anodes, Soaks oD 
Piles, Plates, Plungers, 
etc.) Ring, Seals, 
Becker Brothers Carbon © 
Ave., Cicero 50, Ill. ~ 8. Sing 
Morganite, Rag - Long Island City 1, N.Y, 
peer Carbon C St. 
MATERIALS © METALS © ELECTRICAL & MECHANICAL PARTS e EQUIPMENT e FINISHES Stackpole Carbon ’Co., reg 
CASTINGS, ALUMINUM. 
Castings, Die. on alto 
. c ; P Aluminum Company of A 663-K 
Index of products and services as advertised in ELECTRICAL MANUFACTURING and which Gulf Bldg., Pittsburgh 19. Py 


are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—john A. Campbell, Director, Reader Service. 


a 


ADHESIVES 


Armstrong Cork Co., 
caster, Pa. 

Durez Plastics & Chemicals, Inc., 
Walck Rd., N. Tonawanda, N. Y. 
Minnesota Mining & Mfg. Co., 900 Fa- 
quier Ave., St. Paul 6, Minn. 


ALUMINUM 


Aluminum Company of America, 
Gulf Bldg., Pittsburgh 19, Pa. 


AMMETERS. See Instruments. 


ANODES, PLATING 
American Brass Co., 


Conn. 

eas Co., 113 Astor, Newark 

Chase Brass & Copper Co., Dept. EM79 
Waterbury 20, Conn. 

du Pont de Nemours & Co., Inc., E. I. 
a Dept., Wilmington 98, 

General Plate Div., 
Corp., 410 Forest, 
(Silver, Gold) 

Handy & Harman, 82 Fulton, New York 

N. ¥. (Gold and Silver) 


9509 Arch, Lan- 


1310 


663K 


Waterbury 88, 


Inc., 


Metals & Controls 
Attleboro, Mass. 


Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 2819 W. 
Fort St., Detroit 16, Mich. 
ASBESTOS SLEEVING. See Sleeving 


and Tape, Asbestos. 


BALANCING MACHINES 
Bear Mfg. Co., Dept. E-13, Rock Island, 
tl 


Westinghouse Elec. Corp., P.O. Box 868, 


Pittsburgh 30, Pa. 


BALLS, BEARING 
Hoover Ball Bearing Co., 


Mich. 
SKF’ Industries, Inc., Front & Erie Ave., 
1850 S. 54th Ave., 


Ann Arbor, 


Philadelphia 32, Pa. 
Strom Steel Ball Co., 
Cicero 50, Ill. 


BATTERIES, DRY 


Mallory & Co., Inc., 
6, Ind. 


BATTERY ELIMINATORS. 
Supply Units, Rectifier. 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Steel or Bronzed Backed) 

Moraine Products Division of General 
Motors, Dayton, O. (Steel-Backed) 
Ryerson & Son, Inc., Joseph T., Chicago, 
Til. 


BEARINGS, BALL 


P. R., Indianapolis 


See Power 


(Miniature) 


Landis & Gyr, Inc., 104 5th Ave., New 
York 11, N. . 

Miniature Precision Bearings, Inc., 
Keene, N. H. 

New Departure Div. General Motors, 
Bristol 1, Conn. 

Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Hoover Ball and Bearing 


Arbor, Mich. 
McGill Mfg. Co., 


Co., Ann 


Inc., Valparaiso, Ind. 


New Departure Div., General Motors, 
Bristol 1, Conn. 

Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. 

SKF Industries, Inc., Front & Erie 
Ave., Philadelphia 32, Pa. 

Timken Roller Bearing Co., Canton 6, O. 


BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 
Chase Brass & Copper Co., Dept. EM79, 


Waterbury 20, Conn. 
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Johnson 
Castle, Pa. 
Mallory & Co., 

6, Ind. 
Moraine Products 
Dayton, O. 
Morganite, Inc., 


Bronnze Co., 570 S. Mill, New 
(Bronze on Steel). 
Inc., P. R. Indianapolis 


Div., General Motors, 


Long Island City 1, N. Y. 


National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, 0. 

Randall Graphite Bearings, Inc., 609 W. 
Lake, Dept. 1015, Chicago 6, Il. 


BEARINGS AND BUSHINGS, 


LUBRICANT-RETAINING (Powdered 


Metal) 

Amplex Mfg. Co., Div. of Chryslez Corp., 
Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Moraine Products Diy., General Motors, 
Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Randall Graphite Bearings, Inc., 609 
W. Lake, Dept. 1015, Chicago 6, Ill. 

BEARINGS AND BUSHINGS, NON- 
METALLIC 

General Electric Co., Chemical Dept., 
1 Plastics Ave., Pittsfield, Mass. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Lockland, Cincinnati 15, 


0. 


Ryerson & Son, Inc., Joseph T., Chicago, 
Il 


Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


BEARINGS, 
backed) 


Lord Mfg. Co., Erie, 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., 


FLEXIBLE (Rubber- 


Pa. 


Valparaiso, Ind. 


BELLOWS, METALLIC 

Clifford Mfg. Co., Div. of Standard- 
Thompson Corp., 126 Grove, Waltham 
54, Mass. 
BELT DRIVES. V-Belt. 


See Drives, 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O’Neil-Irwin Mfg. Co., 309 Eighth Ave., 


Lake City, Minn. 

BERYLLIUM COPPER (Rod, _ Strip 
Tube, Wire) 

Beryllium Corp., Dept. 5, Reading 5, 
Pa 

Mallory & Co., Inc.. P. R., Indianzrzolis 
6, Ind. 

BIMETALS. See Thermostatic Rimetals. 
BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 


BLADES, FAN 


Barber-Coleman (Co., Rockford, Tl. 

BLOCKS, PILLOW 

Norma-Hoffmann Bearings Coerp., Stam 
ford, Conn. 

Randall Graphite Bearings, Inc., 699 W. 
Lake St., Dept. 1015, Chicago 6, Ill. 

SKF Industries, Inc., Front St. & Erie 
Ave., Philadelphia 32, Pa. 

BLOCKS, TERMINAL Sie Strips, 
Bluchs ond Boards, Terminal. 

SLOWERS. See Fans and Blowers 
BOLTS. See Fasteners 

BOXES, METAL. See Cabinets, Sheet 


Metal. 


Bound Brook Oil-Less 


Bearin 
Brook, N. J. € Co., Bound 


CASTINGS, BRASS, BRONZE, COPPER 
Allis-Chalmers Mfg. Co., 937A §, 70, 


Milwaukee 1, Wis. 
Bound Brook Ou- Less Bearing © 
- & Co., Bound 


Brook, 
Johnson ace Co., 570 8S. M 
Castle, Pa. : ill, New 
BOXES and CRATES, WIREBOUND ~~ Mallory & Co., Inc., P. R., Indianapolis 
See also Containers, Packaging and 6, Ind. 
Sasha CASTINGS, DIE 
Rathborne, Hair & Ridgway Co., 1440 W. rs 
2ist Place, Chicago 8, Ill. Aluminum Company -of America, 663-K 
Wirebound Box Manufacturers Assn., Gulf Bldg., Pittsburgh 19, Pa, (Alum. 
Room 1840, Borland Bldg., Chicago 3, enum). 
lil. -, Electric Auto-Lite Co., Toledo 1, Qhio 
(Aluminum & Zinc) 
BRAKES, BENDING. See Benders, Madison-Kipp Corp., 214 Waubesa, Madi- 
Brakes and Shears. son 10, Wis. (Aluminum & Zine) 
New Jersey Zinc Co., 160 Front, New 
BRASS, BRONZE AND COPPER a Ss a eee 
é oys 


All Commercial Forms 
See Wire and Cable, Bare) 


Waterbury 88, 


(For Wire, 


American Brass Company, CASTINGS, GRAY 


IRON 


Conn. (Also Tobin Bronze, Chromium Eaton Manufacturing Company, Foundry 

Copper and Selenium Copper Alloys). Division, 9771 French Rd., Detroit 13, 
American Nickeloid Co., Peru 3, Ill. (pre Mich. 

finished). Electric Auto-Lite Co., Toledo 1, Ohio. 
Chase Brass & Copper Co., Dept. EM79, Wheland Co., Foundry Div., Chattanoogs 

Waterbury 20, Conn. 2, Tenn. 
Driver Co., Wilbur B., 150 Riverside 

Ave., Newark 4, N. J. CASTINGS, PRECISION (Lost-Wax 
Hussey & Co., C. G., Pittsburgh, Pa. Process) 
Iisco Copper Tube & Products, Inc., Cin- is-Chal 5 Mt&e. C6 - 

cinnati 27, O. (Copper Tubing). gn en Wis. 0, 987A 8. 10, 
ge i ” Fal an New International Nickel Co., 67 Wall, New 

cog Me . fork 5, N. Y. (Nicke : 

Revere Copper & Brass, Inc., 230 Park York 5, N. Y¥. (Nickel and Alloys) 

Ave., Now York 17, N. ¥. CATHODE RAY TUBES. See Tubes, 
BRAZING ALLOYS, SILVER Cathode Ray. 
— - Co., Inc., 113 Astor, Newark 5, CEMENT, CERAMIC 

come © ‘ 7 ‘ Alloy Mfg. Co., Div. of Nat. 
Chase Brass & Copper Co., Dept. EM79, Titanium 3 » Div. of } 

Waterbury 20, Conn. ame. Co., 111 Broadway, New York, 
General Plate Div., Metals and Controls N. . 

Corp., 410 Forest, Attleboro, Mass. 

= & Harman, 82 Fulton, New York CEMENT, INSULATING AND SEALING 


Handy 

t oe 2 Bakelite Corp., Unit of Union Carbide & 

Mallory & Co., Inc., P. R., Indianapolis Carbon Corp., Dept. A-20, 30 E. 42nd, 
Y. 


6, Ind. New York 17, N. 
‘ duPont de Nemours Co., E. I., Finishes 
BRONZE. See Brass, Bronze & Copper; Div., Wilmington 98, Del. 
also Phosphor Bronze. Durez Plastics & Chemicals, Inc., 1310 


Walck Road, N. Tonawanda, N. Y 


BRUSHES: CARBON, GRAPHITE, General Electric Co. Chemical Dept. 
METAL-GRAPHITE (9-9), 1 Plastics Ave., Pittsfield, Mass. 
Becker Brothers Carbon Co., 3450 S. 52nd National Electric Coil Co., Columbus 
Ave., Cicero 50, Ill. 16, Ohio. E 
Morganite, Inc., Long Island City 1, N. Y. Titanium Alloy Mfg. Co., Div. of Nat. 
Speer Carbon Co., St. Marys, Pa. Lead Co., 111 Broadway, New York, 

Stackpole Carbon Co., St. Marys, Pa. N. Y. 

Sesthaahenee Elec. Corp., P. O. Box 368, Zophar Mills, Inc., 117 Twenty Sixth, 
Pittsburgh 30, Pa. Brooklyn 32, N. Y 
BEARING, see Bearings and Bushings. Slectrica orcelain d 
COMPOSITION, see Plastics-Custom. Refractory Porcelain > 
FIBRE, see Fibre, Vulcanized. Steatite (Lava) = 
GLASS, see Glass, Technical. Zircon Porcelain ( 

MICA, see Mica. cues 
PORCELAIN, see Ceramics. Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, 0. (A). 

BUTTONS and CLIPS, SNAP American Lava Corp., Chattanooga 5, 
FASTENER Tenn. (C). y : 

United-Carr Fastener Corp., Dept. 13, Connie Soemanee 08, W. Sixth, 

9 “as 4 ’ ° ors 
Ga lesion 7 10270 Berea Rd., Colonial Insulator Co., 907 Grant, Akron 
1 ae 11, 0. (AB). 
—~ General Ceramics & Steatite Corp., Keas- 
ETAL (Boxes bey, N. J. (AC). | s 
= sich Pande Racks, Illinois Electric Porcelain Co., Macomb, 
, . 7 Ill. (A). 
— Knox Porcelain Corp., Knoxville 1, Tenn. 

Overly-Hautz Co., 11500 Madison Ave., (A). 

Cleveland 2, 0. eo Louthan Mfg. Co., 2000 Harvey Ave. 

Riester & Thesmacher Co., 1526 W. 25th, East Liverpool, 0. (ABCD) 
Cleveland, Ohio. New Jersey Porcelain Co., New York Ave. 

j & Plum, Trenton 5, ee (AB). 

CABLE. See Wire & Cable. Porcelain Products, Inc., 422 W. San- 

dusky, Findlay, O. (A). 

CABLE ASSEMBLIES and HAR- gquare D Co., 6060 Rivard, Detroit 1, 
NESSES. See Harnesses & Assemblies, Mich. (A). ail 
Wire. Star Porcelain Co., 41 Muirhead 9 

: Trenton 9, N. J. (ABC) I 

CAMBRIC, VARNISHED. See Fabrics, Steward Mfg. Co., D. M., Chattanooga < 
Insulating. Tenn. (C). 

Stupakoff Ceramic & Mfg. Co., Latrobe, 

CAPACITORS Pa. (ABCD). 8 pie, 

ft-Marine Products, Inc., 1504 N. Titanium Alloy Mfg. o., Div. 

A{pourth, Harrisburg, Pa. Lead Co., 111 Broadway, New Yori 

ic Elec. Co., 1033 W. Van Buren, w. ZF. “ep. 

“Taieae 7, Tul, Universal Clay Predacte Cts 1540 BE 

Electric Auto-Lite Co., Toledo 1, 0. First, Sandusky, 0. 

General Electric Co., Capacitor Sales Westinghouse Elec. Corp., P. 0. Box 968, 
Div., Pittsfield, Mass, Pittsburgh 30, Pa. (A). 
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TRACING CLOTH 
FOR HARD PENCILS 


CCM: 


Cen eae te 
— ) utth 




























@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
" and transparency as the world famous 

Imperial Tracing Cloth. But itis distinguished 

by its special dull drawing surface, on 
iy which hard pencils can be used, giving 
' clean, sharp, opaque, non-smudging lines. 
: Erasures are made easily, without 
r damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 


GITS GRAVITY DRIP OILERS 


Improper lubrication results in 
4 costly “down-time.” Proper fric- 
tion-fighting lubrication is efficient, 





- of time and wear, and does not become IMPERIAL PENCIL dependable, and easily maintained. 

1 | py ctl aia Gits Gravity Drip Oilers assure 

. drticaeamanee ae eee TRACING CLOTH proper lubrication, with a perman- 
SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 6 ent low-cost installation: 





— meee UNBREAKABLE PLASTIC RESERVOIR withstands se- 


vere flexing, hammer-like blows over 
i -A 
RAJAH SPRING SNAP | cee eee 
PIN POINT PRECISION CONTROL of rate of oil drip— 
SOLDERLESS TERMINALS by a Needle Valve Adjustment. Just 
Merely push the terminal on the base 6 the right amouat of lubrication as- 


tod. ood Be a al ki sures no burnt out bearings. 
DO eee ee ae TRANSPARENT RESERVOIR signals need for refills— | 
a positive electrical connection. To 


: il it off: even from a distance. 
remove just pull it off; no screws to POSITIVE SHUT-OFF TOGGLE does not affect Needle | 
bother with, no springs to bruise fin- | 
















at b Valve Adjustment, effectively con- 
k | gers. serves lubricant. | 
oH Wiles: tev dennignteks teaties VIBRATION-PROOF LOCKING NUT positively cannot ) 


be loosened by extreme vibration or 
b accidental contact. 


SIGHT FEED permits close observation of actual rate 
of oil drip. 


GENEROUS CAPACITIES eliminate frequent refills. | 
meron Each man can oil more machines. | 


1 . HIGHEST QUALITY. P leak-proof bond cre- | 
REX RHEOSTAT Can mod tapsons stent coat ap 

on is ry.) pean L r ae SS | 6 heavy gauge brass base. 

: VITREOUS ENAMELED ROUND = | Coatiavens, Uslanpreenien thadshennaneemene 
mn. RHEOSTATS WITH NEW SPRING- ay. NN | Smoothly Running Maintenance Operations. Minimum 
e, ae : “Down-Time” calls for GITS Gravity Drip Oilers! 


THE RAJAH COMPANY 


BLOOMFIELD NEW JERSEY 





Standard Sizes Available from Stock 
WRITE TODAY for new bulletin 


G1TS BROs. MFc. Co. 
1840 South Kilbourn Avenue, Chicago 23, Illinois 
ROTO-FLEX HIGH SPEED LIP-TYPE 


< 
in ane 

~ 

« 
ps 


SHAFT SEALS FOR EVERY APPLICATIO 
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contactor illustrated 





@ Compare features carefully when you specify D-C Con- 
tactors. All have exclusive points, but be sure that they 
accrue to your advantage. There is a reason behind each 
feature of E. E. Contactor construction ...a reason that 
saves maintenance, gives extra years of service, lowers 
operating costs or improves performance. Twenty-seven 
years of experience building the finest motor-control 
apparatus is your guarantee that E. E. Contactors are built 
with your requirements in mind. 


ONLY EUCLID CONTACTORS HAVE ALL TEN 


1. Stamped-steel, welded construction that assures extra 
strength. 


Light-weight, fast-moving parts that provide quick 
operation. No die-cast parts. 


. Self-lubricating, porous-bronze bearings. 
Compact design ... lessens required mounting space. 
. Lift-off arc shields for quick contact inspection. 


Standard electrical interlock has normally open and 
normally closed contacts, electrically separate. 


Stainless-steel springs on both auxiliary and main 


contacts. 
Extra wide, heavy-duty contacts (%”). 


Are-centering feature ...assures longer arc-shield life. 


Unusually high rupturing capacity... highly efficient 
blow-out system. 


Anne ss i ocean ani 


ANAL Ww 


a 


10. 


Ask your E.E. Representative for more information, or write: 


JFEMFEY The Euclid Electric & Mfg. Co. 


MADISON, OHIO 
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CIRCUIT BREAKERS 


Allis-Chalmers Mfg. 
Milwaukee 1, Wis. 

F’asco Industries, Inc., 250 Davis, Roches- 
We a ee 

General Electric 
Apparatus Dept., 

Heinemann Electric 
ton, N. J. 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. 

Westinghouse Elec. Corp., P. O. 
Pittsburgh 30, Pa. 


CLAMPS, GROUND 

Burndy Engineering Co., 
Blvd., New York 54, N. : 

Ilsco Copper Tube & Products Co., Cin- 
cinnati 27, O. 

Sherman Mfg. Co., H. B., 
Mich. 


CLAMPS, TEST 
Burndy Engineering Co., New York 54, 
B £ 


Co., 937A 8. 70, 


Co., Section E668-67, 
Schenectady 5, N. Y. 
Co., 99 Plum, Tren 


Box 868, 


107 Bruckner 
Y 


Battle Creek, 


Chase Brass & Copper Co., Dept. EM79, 


Waterbury 20, Conn. 
CLEANING COMPOUNDS, METAL 


Oakite Products, Inc., 18H Thames, New 
York 6, N. Y¥. 


CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing Cloth, 


Film & Paper. 
CLUTCHES 


Hilliard Corp., 106 W. 4th, Elmira, 
LY 


Twin Dise Clutch Co., Racine, Wis. 


COAXIAL CABLE. 
Insulated. 


COIL CORES AND FORMS 
Paramount Paper Tube Corp., 612 Lafay- 


See Wire and Cable, 


ette, Fort Wayne 2, Ind, 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 
Stackpole Carbon Co., St. Marys, Pa. 
(Screw-Type, Molded Iron). 


and WINDINGS 
1255 Dixwell 


COILS 


Acme Wire Co., Ave., New 


Haven 14, Conn 
Anaconda Wire & Cable Company, 25 
Broadway, New York 25, N eS 
Coto-Coil Co., Inc., 65 Pavilion Ave., 


Providence 5, R. I. 


Dano Electric Co., 93 Main, Winsted, 
Conn, 

Davis & Co., Inc., Dean W., 1006 First, 
Kentland, Ind. 


Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, ee 

Gramer Company, 2734 N. Pulaski Road, 
Chicago 39, Ill. 

Mepco, Inc., 37 Abbett Ave., Morristown, 
N. J. 

National Electric 
16, Ohio. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. 


COIL WINDING MACHINES 


Co., Wilbur B., 150 


Newark 4, N. J. 
Inc., 1008 Park Ave., 


Coil Co., Columbus 


Driver Riverside 
Ave., 

Ideal Industries, 
Sycamore, Ill. 

Universal Winding Co., P. O. 
Providence 1, R. IL. 


Box 1605, 


COMMUTATORS 
Kirkwood Commutator Co., 
Ave., Cleveland 15, O. 
Nippert Electric Products Co., 1759 
Mound, Box 1903, Columbus 16, O. 
Westinghouse Electric Corp., P. 0. Box 

868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


1345 Carnegie 


Ww. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Var- 
nishes, Compounds and Resins. 

CONDENSERS. See Capacitors. 

CONNECTORS, WIRE & CABLE 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn. 
Burndy Engineering Co.,  Inc., 107 
Bruckner Blvd., New York 54, N. Y. 


Cannon Electrical Development Co., Dept. 
J-118, 3209 Humboldt St., Los An- 
geles 31, Calif. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 


General Electric Co., Section Q39-222, 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


ELECTRICAL 


Iisco Copper Tube & Pr “ts 

cinnati 27, 0. Prete, Ine., Cin- 
Krueger & Hudepohl, 5 F 

cinnati 2, O on’, 9 E. Third, Cin- 


Mines Equipment Co., 
St. Louis 10, Mo. 
Russell & Stoll Co., 
Yorx ¥, XN. Y. 
Scintilla Magneto 
Sales Dept., 
Sherman Mfg., 
Battle Creek, 
Soreng Mfg. 
Eden Ave., 


4223 Clayton Ave 
125 Ba ‘ 
“Ever-lok Kew 
Div., Be 
Sidney, N. 5 aes Aviation 
C., Ea 
Mich. = 
Corp., Dept. Mg9 
Schiller Park, TL 


MAGNETIC, 


Contactors. 


CONTACTS AND CONTACT POINTS 
Baker & C , : . 
a h Co., Ine., 113 Astor, Newark 5, 


9555 


CONTACTORS, 


lays & See Re- 


Brainin Co., C. 8., 233 
York 13, N. Y 

Fansteel Metallurgical Corp., 
cago, Ill. 

General Plate Div Metals ar ’ 
n : » I nd Co 
Corp., 410 Forest, Attleboro, Mee 


Spring, New 


North Chi- 


Gibson Electric Co., 8349 F 

Ave., Pittsburgh 21, Pa, ee 
Mallory & Co., Inc., P. R i 

= -» Indianapolis, 


Stackpole 
CONTACTS, CARBON. 
Graphite. 


CONTACTS, HEATER PLUG and Tap 


Heyman Mfg. Co., 
Kenilworth 1, N. 


Carbon Co., St. Marys, Pa 


See Carbon & 


ov Michigan Ave., 


CONTAINERS, PACKAGING and SHIP. 
PING. See also Boxes and pom 
Wirebound. "i 


Gair Co., Ine., 
York 17, N. 
Gaylord Container 
Louis 2, Mo. 
Hinde & Dauch, 4903 Decatur, Sandusky 
Ohio. : 
Rathborne Hair & Ridgeway 
2ist Place, Chicago 8, 


gm. 155 E, 44th, New 


Corp., 111 N. 4th, St. 


_— 1440 W. 


Union Bag & Paper Corp., Woolworth 
Bldg., New York 7, N. Y, 

CONTRACT MANUFACTURING 
Aluminum Goods Mfg. Co., Manitowoe, 
Wis. 

Clark Cooper Co., 425 Market, Palmyra, 
N. J. 


CONTROLLERS, MOTOR 


Allen-Bradley 1316 8. 
waukee 4, 
Allis-Chalmers 
Milwaukee 1, 
Arrow-Hart & 


Co., Second, Mil- 

Wis. 

Mfg. Co., 
Wis 

Hegeman Electric Co., 103 


937A 8. 70, 


Hawthorn, Hartford 6, Conn. 
Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass 


Euclid Electric & Mfg. Co., 54 Edwards, 
Madison, O. 
yeneral Electric 
Apparatus Dept., 

Phillips Control Corp., 
Jolliet, Ill. (Electric 
Russell & Stoll Co., 
New York 7, N. Y. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 


Co., Section E668-67, 
Schenectady 5, N. Y. 
84 Jefferson St., 
Truck Controls). 

Inc., 125 Barclay, 


Ward Leonard Electric Co., 34 South, 
Mt. Vernon, N. Y. 

CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 

CONTROLS, PHOTOELECTRIC. See 


Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 


ATURE. ‘See also Relays, Switches, 
Thermostats. 

Allen-Bradley Co., 1316 8S, Second, Mil- 
waukee 4, Wis. 


American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Rockford, Il. 

Brown Instruments Div., Minneapolis 
Regulator Co., 4466 Wayne Ave., Phil- 
adelphia 44, Pa. 

Clark Cooper Co., 425 Market, Palmyra, 
N. J 


Edison, Inc., Thos. A., Instrument Div., 
296 Lakeside Ave., W. Orange, N. J. 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 


General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 
General Electric Co., Section E669-67, 


Schenectady 5, N. ¥. 


Apparatus Dept., 
W. Belmont Ave., 


Mercoid Corp., 4227 
Chicago 41, Il. 

Robertshaw- Fulton Co., Young- 
wood, Pa. 

Spencer Thermostat Co., Div. of Metals 
& Controls Corp., 110 Forest St., Attle- 
boro, Mass. 

Square D Company, N. Richards, 
Milwaukee 12, Wis. 


Controls 


4041 


CONTROLS, REMOTE, See Push Button 


Stations; Relays and Contactors, 
Switches. 
CONVEYORS, Straight Line 


Potdevin Machine Co., 1278 Thirty Eighth, 
Brooklyn 18, N. Y. 


COPPER. See Brass, Bronze and Copper 


COPPER, BERYLLIUM. See Beryllium 


Copper. 
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SPRINGS oR smau 
: H&V DIELECTRIC PAPERS 
HOW MUCH 


SHOULD YOUR SPRINGS COST? mean better electrical 
| protection 


In selecting your supplier of springs, 
will you get... 
e DEPENDABLE DELIVERY PROMISES 
e PERFORMANCE 
e ACCURACY 


PRODUCTION DELAYS ARE COSTLY 


Your engineers have carefully considered the per- 
formance and accuracy of your product. 


HOW ABOUT THE SPRING? 


Because of our many years of reliable service, 
engineers specify ACE. 


REMEMBER THIS. . . . Your product is no better than 
the spring you put into it. 





WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, Inc. 


TEL. ALGONQUIN 4-4267 
77 West Houston St. New York, N. Y. 





PHOTO: ALLIS-CHALMERS MFG. Co. 





Consistently you'll find that H&V dielectric 


. e ‘ | papers are used by famous-name makers of 
With sid Prssible sie fool ‘ 


| both large and small electrical products. And 


DAYTON ROGERS MFG. CO. logically so, for these fine papers have a uni- 


Minneapolis 7, Minnesota 


formly high dielectric strength that’s always 


better than specifications. In abrasion and im- 






pact strength, too, they offer that extra margin 


wr vs dul 4 5 Ci al ss} HADE D POLE of Pe =e means fewer rejects ... lower 
manufacturing costs. 
MOTORS 











Whenever you need electrical insulating 









papers that are always reliable... always 
4 POLE — 4s — Yoo H. P. uniform . . . always tops in protection, specify | 
Built with the greatest H&V. Large sheets or small .. . a carload ora 
precision and designed coil... we'll be glad to supply it to you. 





to give years of quiet, HOLLINGSWORTH & VOSE COMPANY 


efficient service. 
EAST WALPOLE, MASSACHUSETTS 







McMillan ehhh dal hs COMPANY 
RE Se eae ve Manufacturers of Technical and Industrial Papers 
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For Inverting D.C. to A.C. ... 


Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


ene wt een ntenantes nese 






New Models New Models 

















@ 


AUTO RADIO 
VIBRATORS 


A Complete Line of Vibrators . . . 
Designed for Use in Standard Vibrator- 
Operated Auto Radio Receivers. Built 
with Precision Construction, featuring 











“A’’ BATTERY 
ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 
D. C. Electrical Apparatus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 
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CORD and TWINE, ARMATURE 
COIL 


Chemical 
Ave., 


| General Electric Co., 

| (8-10), 1 Plastics 
Mass. 

Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, 


565 
Tl. 


and 


Dept. 
Pittsfield, 


Ww. 


| Mica Insulator Company, Schenectady 1, 


N. ‘ 
| Mitchell-Rand Insulation Co., Inc., 
| Murray, New York 7, N. Y. 
| Varflex Corp., Rome, N. Y. 
| Westinghouse Electric Corp., P. O. 
| 868, Pittsburgh 30, Pa. 


| coRD, 
Cable, 


INSULATED. 


Insulated 


See Wire 


| 
| CORD, RESISTANCE LINE. See 


sistance Line Cords. 


| CORD SETS 


Belden Mfg. 
| Chicago 44, 
| Cornish Wire Co., Inc., 
New York 7, N. Y. 
Electric Auto-Lite Co., 
Essex Wire Corp., Monticello, 
General Electric Co., Section 
Construction Materials Dept., 
port 2, Conn. 
Mines Equipment Co., 
St. Louis 10, Mo. 
Phalo Plastics Corp., 
ter 8, Mass. 
Riverside Mfg. 
lanti, Mich. 
Westinghouse Electric 
868, Pittsburgh 30, 


Co., 4633 West Vian Bu 
Til. 

15 Park 
Toledo, O. 
Ind. 
W1l-1 
Bric 


4223 Clayton 


25 Foster, Wor 


Co., 200 S. River, Y 
Corp., P. O. 
Pa 

CORES, POWDERED IRON. 
dered Metal Products. 

See Ceran 


CORES, REFRACTORY. 


CORES, TRANSFORMER 
Acme Elec. Corp.. 3510 Water, 
_ 


51 


Box 


and 


Re- 


ren, 


Row, 


122 


ige- 


Ave., 


ces 
psi- 


Box 


See Pow 


iics. 


Cuba, 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

CORK and CORK COMPOSITIONS 

Armstrong Cork Co., 9509 Arch, Lancas 
ter, Pa. 

COUNTERS 


Cyclotron Specialties Co., Moraga 9, Calif. 


Potter Instrument Co., Dept. 5-A, 13¢ 
Roosevelt Ave., Flushing, N. Y. 
Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, FLEXIBLE 


Hilliard Corp., 106 W. 4th, Elmira, N. 

Lord Mfg. Co., Erie, Pa. 
ber) 

Twin Disc Clutch Co., Racine, Wis. 

Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. 


5-56 


- 


(Bonded Rub 


Box 


DIAL LIGHT ASSEMBLIES. See Lights, 


Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 
Etching Co. of America, 


Dept. E-10, Chicago 14, Ill. 
Mica Insulator Co., Schenectady 1, N. 
DIE CASTINGS. See Castings, Die. 
DIE CASTING MACHINES 
Kux Machine Co., 3942 W. Harrison 
Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. 
High-Frequency Heating Units 


1520 Montana, 


Y 


St., 


See 


DIE, METAL STAMPING AND PER- 


FORATING 

Bunell Machine and Tool Co., 1601 E. 
23rd St., Cleveland 14, Ohio. 

Crescent Tool & Die Company, 1780 
Southfield Rd., Lincoln Park 25, Mich. 
(Lamination) 

DRAFTING EQUIPMENT and 
MATERIALS 

Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4, N. Y 


Keuffel & Esser Co., N. J. 
Post Co., Frederick, 3650 


Ave., Chicago 18, Ill. 


Hoboken, 


DRILLS, AIR FEED 


Keller Tool Co., Grand Haven, Mich. 


DRIVES, ELECTRONIC 
Clark Cooper Co., 425 Market, 
v. J 


N. Avondale 


Palmyra, 


General Electric Co., Section E676-282, 


Milwaukee 1, Wis. 


Apparatus Dept., Schenectady 5, N. Y. 
| Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, 0. ‘‘VS”’ 
| Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
DRIVES, FLUID POWER 
Twin Dise Clutch Co., Racine, Wis. 
DRIVES, V-BELT 
| Allis-Chalmers Mfg. Co., 937A S. 70, 


DUPLICATING MACHINES, DIELESS. 


See Benders, Brakes & Shears. 


ELECTRICAL 





DYNAMOMETERS 


Eaton Mfg. Co., Dynamatic 
land, Ohio. — 


Cleve. 


ELECTRICAL SHEETS. 


trical. See Steel, Ele. 


ELECTRONIC COMPO 
cific headings. NENTS. See Spe- 


ENAMELING SHEETS, 
mercial Forms & Gran Steel, Com. 


ENAMELS. 


Varnist See Lacquer, 
arnishes, 


E 
Finishing. ne 


EXPRESS SERVICES 
Air Express 


Div., Railway »& 
Agency, Dept. 26, 230 P xpress 
York 17, N.Y. Tat Ave., New 
EYELETS 


American Brass Co., Waterbury 88, Conn 
FABRICS, ELECT 
TIVE RICALLY CONDUc. 


Minnesota Mining & Mfg. Co., 


8 
6, Minn. t. 


Paul 


FABRICS, 


Tapes) 


Glass-Fiber, Varnished Cambric 
Linen, Silk, etc. (See also Tubing am 
Sleeving, Braided Fabrics; Tape and 
‘ enens. Synthetic Resin) 
cme Wire Co., 1255 Dixwell J vew 
Haven 14, Conn, j Ave., Men 


INSULATING (Sheets anq 


Bentley-Harris Mfg. Co., D ¥ 
Conshohocken, Pa “ oe 
Brand & Co., William, 276 F 
New York 10, N. Y. ~ a 
Celanese Corp., Dept. 5-J, 180 y¥ 
Ave., New York 16, N. Y., Motion 


General Electric Co., Chemical 
(8-9), 1 Piastics Ave., Pittsfield, me 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill, ' 

Irvington a. & Insulator Co., Iry- 


ington 11, N. J. 
Johns-Manville Corp., 22 E. 40, ) 
York 16, N. ¥. wi 


Mica Insulator Co., Schenectady 1, N. ¥. 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 
Mitchell-Rand Insulation Co., Ine, 51 


Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Elec- 
trical Insulation Dept., Woodbridge, 
N. J. 

Owens-Corning Fiberglas Corp., Textile 


Products Div., 16 E. 56th St., New 
York 22, N. Y. 
Varflex Corp., Rome, N. Y. 
Westinghouse Electric Corp., P. 0. Bor 


868, Pittsburgh 30, Pa. 


FANS & BLOWERS 

Emerson Elec. & Mfg. Co., St. Louis 21, 
Mo. 

Fasco Industries, Inc., 250 Davis, Roch- 
ester 2, N. Y. 

Heinze Electric Co., 685 Lawrence, Low- 


ell, Mass. 
Robbins & Myers, Inc., Motor Div., Dept. 


C-89, Springfield 99, Ohio. 


Signal Electric Mfg. Co., Dept. B-10, 
Menominee, Mich. 

FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 
Stove Bolts (B) : 
Self-Locking Nuts (C) 


Sheet Metal, Lock Spring Assembly Nuts 
D) 


Screw Thread Inserts (E) 
Headed and Rolled Thread hs 
(F) 












Studs, etc. (Cold Upset) 
Spade Bolts (S) 
Allen Manufacturing Co., Hartford 2, 
Conn. (ACE) 
Alimetal Screw Products Co., Ine., 38 
Greene, New York 13, N. Y. (A) 


American Screw Co., Providence 1, RB. L 
(BF), (Cold Heated Screws) 

Anti-Corrosive Metal Products Co., Castle- 
ton-on-Hudson, N. Y. (A) 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Burndy Engineering Co., New York 54, 


N. &. 
Camcar Screw & Mfg. Corp., 608—18th 


Ave., Rockford, Ill. (F) 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill. (A) 

Chase Brass & Copper Co, Dept. EMT79, 
Waterbury 20. Conn. (AC) 

Clark Bros. Bolt Co., Milldale, Conn. 
(ABF) : ash 

Continental Screw Co., New Bedford, 
Mass. (AB) 


Elastic Stop Nut Corp. of America, 2330 


Vanuxhall Rd., Union, N. J. 
Elco Tool & Screw Corp., 1916 Broadway, 


Rockford, Ill. (ABF) 

Harper Ce, pe Dept. F, Morton 
Grove, ae ; 

Lamson & Sessions Co., 1971 W. 35th, 
Cleveland 2, 0. (ABCDF) EB 

Milford Rivet & Machine Co., Dept, 


871 Bridgeport Ave., Milford, Conn. 


(B) ue 
National Screw & Mfg. Co., 2440 E. 75th, 


Cleveland 4, 0. (ABCDEF) : 
Palnut Company, Inc., 66 Cordier, Irving 
ton 11, N. J. (C) : 
Parker-Kalon Corp.. 200 Variek, New 
York 14. N. Y. (AB) 
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HIGH HEAT - ¥-26 - MICA PLATE 


COMPOSITE BONDED MICA INSULATION FOR ALL TYPES OF 
DOMESTIC ELECTRIC HEATER APPLIANCES 


THE OUTSTANDING HEATER APPLIANCE INSULATION 


Y-26 High Heat Mica Plate is a composite, inorgani:- bonded, built-up mica sheet insulating material — 
approximating natural mica in mechanical strength, h =h-heat resistance and durability and having the 
additional advantages of availability in large sheets or in single-piece full-size punchings to specifications. 


OF PROVED EFFICIENCY — OF PROVED ECONOMY — 

During the past twenty years, Y-26 High Heat Mica Plate has found The use of full-size, single-piece element support insulators, in most of 
increasingly extensive use as heater appliance insulation, and today is the electric appliances, has proved the economy of use of Y-26 High 
specified as standard by mest of the leading electric appliance manu- Heat Mica Plate in both assembly and durability for the life of the 
facturers. ‘appliance. 

This ever increasing use of Y-26 plate under actual operating conditions 

in hundreds of thousands of appliances has fully proved the complete OF PROVED DEPENDABILITY — 

efficiency of Y-26. It incorporates all of the essential requirements of Y-26 plate is of uniform high quality, uniform in dimensions, free from 
domestic electric appliance insulation — (1) temperature resistance; impurities and foreign matter . . . assuring a recognized dependable 
(2) insulation resistance; (3) chemical resistance. source of supply. 


NEW ENGLAND MICA COMPANY, INC. 
WALTHAM 54, MASSACHUSETTS 


BOSTON, MASS. NEW YORK, N. Y. CHICAGO, ILL. CLEVELAND, OHIO DETROIT, MICH. MINNEAPOLIS, MINN. 
ST. LOUIS, MO. PORTLAND, ORE. BALTIMORE, MD. SAN FRANCISCO, CAL. SEATTLE, WASH. LOS ANGELES, CAL. PITTSBURGH, PA. 





BE SURE TO GET 


YOUR 


80-PAGE ea 
ctl Quantity 


) The most complete manual on electrical connectors and acces- ey Re @ LD) 0 Cc if @ N 


sories. Color photographs, charts, data, technical, engineering 
and other valuable information. i 


WRITE ON YOUR LETTERHEAD TODAY FOR COPY ¢ iP if f | RO N GAST | N ee 7 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


CINCINNATI 27, OHIO 





ONE OF THE NATION’S 
LARGEST AND MOST MODERN 


p YOU HAVE YOURS? PRODUCTION FOUNDRIES 


JAN R-93 ae 
JAN R-29 TENT 


FOUNDRY DIVISION 








PRECISION 
| RESISTOR WANG Cia Ny yi 
BULLETIN CHATTANOOGA 2, TENNI 
MEPCO, INC. 
36 ABBETT AVE. MORRISTOWN, N. J. 





ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 





a eater es 
by ILLINOIS 


Whatever your requirements 
may be in the way of special 
shapes for insulating porce- 
lains, check first with Illinois. 


Send us your drawing or 
model with specifications 
covering conditions to be 
met, and the quantity in- 
volved. Our laboratory and 
manufacturing facilities 
have always been devoted 
in a large measure to the 
production of high quality 
porcelains for specific uses. 

















Miustrated above are capacitor 
porcelains. Slight contour varia- 
tions to meet your requirements 
need not affect the cost. 













Manufacturers also of special shapes 
by the cast porcelain method. 


yy, © 
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ELECTRIC PORCELAIN CO. 


MACOMB, 







ILLINOIS 
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Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, mM. Be 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, lil. “(D) 

Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. (A) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. (ABF) 

Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13, 0. (D) 

Townsend Co., New Brighton, Pa. (BEF) 

United-Carr Fastener Corp., Dept. 13, 


Cambridge 42, Mass. 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 138, N. Y. (F) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (F) 

Eaton Mfg. Co., Reliance Div., Massilon, 
oO. 

Elastic Stop Nut Corp. of 
Vanuxall Rd., Union, N. J. 

Hubbard Spring Co., M. D., 525 


America, 2330 


Central 


Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (F) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. (F) 

Sterling Bolt Co., 219 W. Jackson Blvd., 


Chicago 6, Ill. 


Pre-Assembled Washers and Screws 


American Screw Co., Providence 1, R. I. 

Camear Screw & Mfg. Corp., 608—18th 
Ave., Rockford, III. 

Central Screw Co., 3501 S. Shields, Chi- 
cago 9, Il. 

Continental Screw Co., New Bedford, Mass. 

Eaton Mfg. Co., Reliance Div., Massilon, 
oO. 

Elco Tool & Screw Corp., 1916 Broad- 
way, Rockford, III. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

National Lock Co., Rockford, TI. 

National Screw & Mfg. Co., 2440 E. 75th, 


Cleveland 4, O. 
Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 


Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, IIL 

Recessed Head Screws 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

American Screw Co., Providence 1, R. I. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Camcar Screw & Mfg. Corp., 608—18th 
Ave., Rockford, Ill. 

Central Screw Co., 3501 S. Shields, Chi- 
eago 9, Til. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

Continental Screw Co., New Bedford, 
Mass. 

Eleo Tool & Screw Corp., 1916 Broadway, 


Rockford, Ill. 


Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. 


National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 
Parker-Kalon Corp., 200 Varick, New 

York 14. N. Y. 
Russell, Burdsall & wae Bolt & Nut 
Co., Port Chester, N. 


Shakeproof, Inc., 2501 nN ” Keeler Ave., 
Chicago 39, Til. 

Sterling Bolt Co., 219 W. Jackson, Chi- 
eago 6, Ill. 

Rivets 

Allmetal Co., 33 Greene, 


Screw Products 
New York 13, N. Y. 
Aluminum Co. 


of America, 663-K Gulf 


Bldg., Pittsburgh 19, Pa. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Chase Brass & Copper Co., Dept. EM79. 
Waterbury 20. Conn. 

Chicavo Rivet & Machine Co.. 9609 W. 
Jackson Blvd., Bellwood. Til. 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc.. E. I., 
Explosives Div., Wilmington 98. Del 

Harper Co., H. M., Dept. F, Morton 
Grove, Tl. 

Milford Rivet & Machine Co., Dent. E, 
871 Bridgeport Ave., Milford. Conn 

National Screw & Mfg. Co., 2440 E. 75th 


Cleveland 4, O 


Penn Ri-vit & Machine Co.. 254 Hunt- 
ington. Philadelphia 33, Pa 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn 

Russell, Burdsall & Ward Bolt & Nut 
Co.. Port Chester, N. Y. 


Sterling Bolt Co., 919 W. Jackson Blvd., 
Chicago &, Til 


Townsend Co., New Brighton, Pa. 


Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 

Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. (H) 

Aluminum Co. of America, 6153 Gulf 


Bidg., Pittsburgh 19, Pa. 

American Screw Co., Providence 1, R. I. 
(HJ) 

Anti-Corrosive Metal Products Co., Castle- 
ton-on-Hudson, N. Y. (H) 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. (HJ) 

Camear Screw & Mfg. Corp., 608—18th 
Ave.. Rockford, Ill. (JH) 

Central Screw Co., 3501 S. Shields Ave., 
Chicago 9, Til. (F) 

Chese Brass & Conper Co.. Dept. EM79 
Waterbury 20, Conn. (H) 
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Clark Bros. Bolt Co. 


* calilldale, 


( wn mo rew © 0. New “eal 
wiRockford” Tit ery’ 1916 Broadway 
Harper “Gi HMC, Dent. 2, Sag 
wairaen ie gag)” Tt i 
orc lve 

ti, Bridget Ave. iid a 
National Serew & MIG. Co, 240 ty 
Parker lon” Cor 200° Yer, 


Penn-Ri-vit & Machine Co,, 


254 Hun. 


3 ington, Philadelphia 33, Pa. 

ay (Hy 44 Norwood, ‘kp 
me pg tenet, Ni, BO A Ng 
— 39. Ti. on) . Ko 
Standard Pressed Steel Co., Box 594, Jen. 


kintown, Pa. (H) 
Sterling Bolt Co., 219 W. Jackson R 

Chicago 6, Ill. (HJ) ind,, 
Townsend Co., New Brighton, Pa, (J) 


Washers—-Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Dept, 
33 Greene, New York 13, 'N, y HL. 
Anti-Corrosive Metal oo . Co, , Coane 
ton-on-Hudson, N. 


Associated Spring Corp., " Bristol, Conn. 
(KL) . 

Barnes Co., Wallace, Bristol, Conn, (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 6400 Miller Ave, , Detroit 
11, Mich 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. () 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., Massij- 
lon, O. (L) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
eago 14, Ill. (KL) 


Harper Co., H. M., Morton Grove, Ill, 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Lamson & Session Co., 1971 W. 85th, 
Cleveland 2, O. (KL) 


Ohio Div.. Associated Spring Corp., 172 
East First St., Dayton, Ohio (KL) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (L) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc.. 2501 Keeler Ave., Chi- 

o 39. Ill. (L) 
Sterling Bolt Co., 219 W. Jackson Blvd. 


Chicago 6, Til. 


Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., 16 Glenville Ré., 
Glenville, Conn. R 

Felt. Products ates 1536 Carroll 
Ave., Chicago 7, ° - . 

western Felt Works. 4035-4117 Ogden 
Ave., Chicago 23, Tl. 

FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 

FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 

Baer Co., N. S., 7-11 Montgomery, Hill- 
side 5, N. J. : 
Continental-Diamond Fibre Co., Newark 

13, Delaware. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, I. 
Mitchell- Rand Insulation Co., Inc., 54 
Murray, New York 7, N. Y. sae 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del 
West Virginia Pulp & Paper Co, 
Park Ave., New York, N. ee 


FILTER ELEMENTS, POWDERED 
METAL 
Amplex Mfg. 


Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J ; 
Moraine Products General Mo 


tors, Dayton, O. 


230 


Co.. Div. of Chrysler Corp., 


Division, 


INTERFERENCE 


and Radio ro 

Clifton, N. 

Co., Section 668-67, 
Schenectady 5, N. ¥. 

Indianapolis 


Adams, Mass. 


Lacquet, 


FILTERS, RADIO 
Federal Telephone 
Kingsland Rd., 
General Electric 
Apparatus Dept., 
Mallory & Co., Inc., P. BR., 
6, Ind. , 
Sprague Electric 


FINISHES, PRODUCT. 
Enamels & Varnishes. 


FLUORESCENT LAMP AUXILIARIES 
For Resistors, see Resistors, Instru 
ment & Radio; See also Capacitors. 


Acme Electric Corp., 3510 Water, Cuba, 
103 


100 


Co., North 


See 


N. 
Arrow-Hart & Hegeman Electric Co., 


Hawthorn, Hartford 6, Conn. ; 
Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 
Y 5 Wi1-1122, 
General Electric Co., Section 
“Construction Materials Dept., Bridge- 
2, Conn. : 
olan" Co. O73 N. Pulaski Ré., Chi 
eago 39, Ill. : a 
Sprague Electric Co., No a “ 
Westinghouse Electric Corp., F- 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 
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ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 


For LOWEST COST 


Where Performance Counts— 


Look to BERYLLIUM-COPPER 


-© 
as 


Ss 


iS eo SRS a asia aaa 


nn 


Dollar-conscious designers are saving money by con- 
sidering the following factors which influence the over-all 
cost picture. 


e@DESIGN — Beryllium-copper’s high strength makes possible 

smaller parts and lighter sections. This means important 
cost savings through smaller units, increased sensitivity 
and added flexibility of design. 


eFABRICATION — Through heat-treatment beryllium-copper 
offers economies in fabricating severely formed parts re- 
quiring good strength. Parts are readily machined or 
formed in the unhardened condition, then hardened to 
maximum properties by a simple, low-temperature heat- 
treatment followed by uncontrolled cooling. For example, 
annealed BERYLCO 25S strip withstands the severest 
forming and reaches an ultimate tensile strength of 175,000 
psi after heating for three hours at 600° F. Where less form- 
ing is required, cold-rolled tempers give correspondingly 
higher tensile values. 


Also, absence of grain direction in moderately cold-worked 
strip permits efficient use of stock. 


e@eINSPECTION AND ASSEMBLY — Uniformity of parts over 
large production runs reduces rejects and inspection costs, 
permitting spot checking instead of 100% inspection. Where 
necessary, fixture hardening insures dimensional control 
to a degree not otherwise obtainable and eliminates ex- 
pensive hand adjustment during assembly. 


@MAINTENANCE — Positive action as measured by resistance 
to relaxation and drift offers savings through less frequent 
calibration and reduced labor charges. These features are 
of particular significance in contacts, diaphragms and in- 
strument springs. The stability of beryllium-copper prevents 
loss of tension in electrical contact springs, the cause of 
frequent adjustment in the field. 


@REPLACEMENT — High elastic and endurance strength, to- 
gether with excellent resistance to corrosion and wear, 
means longer life with increased efficiency through fewer 
breakdowns, preventing disruption of vital services. In ad- 
dition, part failure may lead to replacement expense many 
times greater than the expected saving through specifying a 
cheaper material. This is particularly true for cams, springs, 
bushings and similar inconspicuous parts on whose faithful 
service depends the continuous operation of complex ma- 
chinery. In such applications, beryllium-copper frequently 
Offers the lowest cost answer. 


Write today for literature, or if you havea 
design problem, send us full information 
with a drawing or sample of the part. 


sear ura Tie BERYLLIUM CORPORATION 


Dept. 5, Reading 5, Pa. 






































PHALO 


MACHINE CONTROL CABLE 


Proved power-supply dependability 
for electrical controls! Oil and 
chemical resistant, flameproof, long 
flexible life. 


| " PHALO Cords and Molded Plugs 


SSS 
HEAVY DUTY CORD AND MOLDED PLUG. 
Available in a variety of colors. 


SS 


3. STANDARD CORD AND MOLDED PLUG. 


PHALO Custom Built Cables 


_ Made to your specific requirements. 


Make certain you have 
“Currents Favorite Conductor’ 
. » « Always look for the famous 
“Phalo” Trademark. 


Send for the illustrated 
Phalo catalog NOW! 
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NWL 


e 


Approved by 
Electrical and 
Mechanical 
Manufacturers 


For Over 
25 Years 


Over a quarter 
century experience 
in the manufacture 
of specials at cost 
that compares fa- 
vorably with stan- 
dard types. Built- 
in quality proved by 
years of actual use. 
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WINDING LABORATORIES 


TRENTON 3, N. J. 



























































11 ALBERMARLE AVE. 





























CUSTOM BUILT 
TRANSFO 








A NWL built _ trans- 
former is your assur- 
ance of long, trouble- 
free service. This or- 
ganization designs and 
manufactures in single 
or quantity lots, trans- 
formers for industrial, 
electronics, research, 


and laboratory use from 
10 VA to 300KVA. 


Why not take advan- 
tage of NWL experi- 
ence? All inquiries are 
handled promptly wheth- 
er your needs are stand- 
ard or special. 


FORGINGS 


Aluminum Co. of America, 2179-K Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 88, Conn. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non 
ferrous) 


FURNACES. See Ovens & Furnaces. 
FUSE HOLDERS, MOUNTINGS and 
CLIPS 

Burndy Engineering Co., New York 


Ideal Industries, Inc., 1008 Park A 
Sycamore, Ill. 


Iisco Copper Tube & Products, Inc., Ci 


cinnati 27, O. 


Howard B. Jones Div., Cinch Mfg. Corp., 


1026 S. Homan Ave., Chicago 24, IIl. 
Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


FUSES 


Burndy Engineering Co., New York 54, 
RS 


General. Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N. Y 


Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


GAGES, TEMPERATURE and VACUUM 


Edison, Inc., Thos. A., Instrument Div 


296 Lakeside Ave., W. Orange, N. J. 
Electric Auto-Lite Co., Toledo 1, Ohio 
Stokes Machine Co., F. J., 5996 Tabor 

Rd., Philadelphia 20, Pa. 


GALVANOMETERS. See Instruments 


GASKETS 


Armstrong Cork Co., 9509 Arch, Lancas 
ter, Pa. (Cork and Rubber Composi 
tions.) 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y 

General Elec. Co., Chemical Dept., Plas 
ties Div. (BG-11), 1 Plastics Ave., 
Pittsfield, Mass. 

Johns-Manville Corp., 22 E. 40, New York 
is, HZ. 


GEARMOTORS. See Motors. 


GEARS and PINIONS, METAL 


Amplex Mfg. Co., Div. of Chrysler Corp., 
Detroit 31, Mich. 

Beaver Gear Works, 1035 Parmele, Rock 
ford, Tl. 

Gear Specialties, 2635 W. Medill Ave., 
Chicago 47, Til. 

Moraine Prods., Div. 
Dayton, O. 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, O. 

Perkins Machine & Gear Co., Circuit 
Ave.. West Springfield, Mass. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, TI. 

Westinghouse Elec. Corp., P. 0. Box 868 
Pittsburgh 30, Pa. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre, Vulcanized; Plastics 


GENERATORS. See Motors. 


General Motors 


GLASS-BONDED MICA 


General Electric Co., Chemical Dept 
1 Plastics Ave., Pittsfield, Mass. 
National Electric Coil Co., Columbus 16 

Ohio. 


GLASS-FIBER, YARNS, CLOTH cnd 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Stupakoff Ceramic & Mfg. Co., Latrobe 
Pa. 


GLASS, TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa 


GOLD, ROLLED (Plate and Wire). 


General Plate Div., Metals & Controls 
Corp., 410 Forest, Attleboro, Mass 
Handy . Harman, 82 Fulton, New York 


GRAPHITE. See Carbon and Graphite 


GREASE, BEARING 


Norma-Hoffmann Corp., Stamford, Conn 


GRIPS and CLAMPS, STRAIN RELIEF 

Heyman Mfg. Co., 500 Michigan Ave 
Kenilworth 1, N. J. 

Walker Co. George, 118 Amsterdam 
Ave., Passaic, N. J. 


HARNESS and ASSEMBLIES, WIRE 


Belden Mfg. Co., 4633 West Van Buren 
Chicago 44, Il. 

Electric Auto-Lite Co., Port Huron 
Mich 

Essex Wire Corp., Monticello, Ind. 

Federal Telephone & Radio Corp., Dept 
E-216, 900 Passaic Ave., E. Newark 
N. J. 

General Electric Co., Section Q39-222. 
Construction Materials Dept., Bridge 
port 2, Conn. 

Mercury Engineering Corp., 339 E. Cot 
tage Pl., York, Pa. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass 

Riverside Mfg. Co., 200 S. River, Ypsi 

lanti, Mich. 








HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B. 
wit: Newark 4, N. J. ” Riverside 

‘lectro-Therm, Ine., 8024 
ona Spring, Ma. Georgia Ave., 
xeneral Electric Co., Section 

Apparatus Dept., Schenectady § a a, 
pot on Co., Milwaukee” he NY. 
esistors, Inc., 5234 W. § 

cago 50, Ill. 26th 8t., Chi- 
Safeway Heat Elements, Inc, 

St., Middletown, Conn. "” "© Water 
beer Electric Co., Danvers 2, Mass 
Westinghouse Electric Corp.. 1 : 

St., Meadville, Pa, >’ '© Mercer 


HOISTS, PNEUMATIC. See p 
Tools and Equipment, 


HOSE, FLEXIBLE METAL 
Johnson Metal Hose, 224 Mill, 
88, Conn, 


HIGH-FREQUENCY HEATING UNITS 

Allis-Chalmers Mfg. Co., 937 § 
Milwaukee 1, Wis. 468 
Feneral Electric Co., Section BF 
Apparatus Dept., Schenectady 5 cn 7. 

Marion Electrical Instrument Co., Man- 
chester, H. 

Radio Receptor Co., Inc., Dept. MSs-99 
84 N. Ninth, Brooklyn 11, N.Y.” 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nn 
and Nickel Alloys. - 


HOLDERS, COMMUTATOR BRUSH 
Phoenix Electric Mfg. Co., 711 W. Lake 
Chicago 6, Ill. 


neumatie 


Waterbury 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermom 
eters. 


INDICATORS, SPEED. See Tachom- 
eters. 


INDUCTION HEATING. See High 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, In 
candescent and Infra-red, 


tee VRE TS. LABORATORY 
STAND 
Ase - uae Corp., 3510 Water, Cuba, 


Electro-Therm, Inc., 8024 Georgia Ave., 
Silver Spring, Md. 

General Electric Co., Section E669-67 
Apparatus Dept., Schenectady 5, N. Y¥ 

Superior Electric Co., 8109 Meadow, 
Bristol, Conn. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 3510 Water, Cuba. 
= 


Burlington Instrument Co., Dept. D-109, 
Burlington, Iowa. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 
Ferranti Electric Co. 30 Rockefeller 
Section E668-67, 


Plaza, New York 20, N. Y. 

General Electric Co., 
Apparatus Dept., Schenectady S, Ta: 

General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, 

Landis & Gyr, Inc., 104—5th Ave., New 
York 11, N. Y. 

Marion Electrical Instrument Co., Man- 
chester, N. ‘. 

Superior Electric Coe., 8109 Meadow 
Bristol, Conn. 

Triplett Electrical Instrument Co., Bluff 
ton, Ohio. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


INSULATING MATERIALS. See follow 
ing specific headings: 


Cement, Insulating and Sealing 

Ceramics 

Cork and Cork Compositions 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics Molding Materials 

Rubber and Rubber Products 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice : 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper f 

Tubing and Sleeving, Braided Fabric 

Tubing and Sleeving, Extruded Plastic 

Varnishes, Compounds and Resins, 
Insulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 

Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., Ine., E. I., 
Rubber Chemicals Div. F-9, Wilmington 
98, Del 
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Sewing Machine 


DARNER 


Unusual coil springs and wire spe- 
cialties, like the White Darner 
attachment illustrated, which is 
a big time and labor saver for 
millions of housewives, tailors and 
dressmakers, are part and par- 
cel of the service offered by the 
Cuyahoga Spring Co. 

Why not take advantage of 
Cuyahoga’s complete production, 
engineering and designing facilities. 
Our experience is at your service. = 


SEWING MACHINES 
Since 76 








7ée CUYAHOGA SPRING @ 


10270 BEREA ROAD © CLEVELAND 2, OHIO 





’ FOR IMPREGNATING 
; Radio Coils, Transformer Coils, 
: Ignition Coils, Wire Coverings, 
i a Paper Tubes and Forms, Porous 
\ Ceramics. 


FOR SEALING 


Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


i Coils, Transformers, Condensers. 


FOR POTTING 
Radio Transformers, Light Units, 
Leading Coils, Condensers. 
Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Specific data and samples 
will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 


NEW (Wirrdiag ~CLIPS———— 


The Only Complete Line. A Clip for Every Purpose. 








ES NE, 









Non-Ferrous Crocodile Clip 
with Insulator 





Copper Alligator Clip 


<—S”*" 


Wee Pee Wee 
Phosphor-Bronze Clip 







Mueller clips are offered in a great va- 
riety of types and sizes—insulated and 
uninsulated. 


SEND FOR SAMPLES & CATALOG 601 
CLIP SPECIALISTS SINCE 1908 


Uren aladivixGoy 
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1603 E. 31st St. 
Cleveland 14, Ohio 


U 
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Potdevin label pasters turn labeling into oa 
production job. Machine gummed labels go on 
faster, stick on tight, require less handling. 
There’s a motor driven Potdevin for every label- 
ing operation in your plant. Examples— 


,.PARTS.......... —_—uaae 


Glue “progressive 
labels” with a Potdevin 
Edge Gluer. You'll have 
no lost instructions, no 
“buck passing”, fewer 
mistakes, less rejects. 


..PRODUCTS...... 


Glue “Do and Don’t” 
labels with Potdevin 
Labelers. Complete 
instructions on hand 
when the product first 
goes into service insure 
satisfactory use. 














Attach “self selling” 
labels with a Potdevin 
Strip Gluer. Give every 
prospective buyer the 
chance to read your own 
sales story as he 
examines your product. 


Ask cbout our free trial offer or use the coupon to 
tell us where you need Potdevin “‘speed labeling”. 


&) POTDEVIN 


MACHINE CO. 
| 1278—38th Street Brooklyn 18, N. Y. 















0 need co labeler ta GR. d....ciiccencescctscctrsotstdiane 
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Name and Title..................... 
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Wetco Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two to 
twelve rings can be furnished on one stub com- 
plete with brush holders, brushes, studs for sup- 
porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 
bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 
collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 


1626-22 Vine Street Cincinnati, Ohio 


Eastman Kodak Co., Rochester 4, N. Y. 

Goodrich Chemical Co., B. F’., Dept. J-10, 
Rose Bldg., Cleveland 15, O. 

Sprague Electric Co., No. Adams, Mass. 


IRONS, 
Irons. 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SOLDERING. See Soldering 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 
LABELING MACHINES 


Potdevin Machine Co., 1278 
lyn 18, N. ¥ 


38th, Brook- 


LACQUER, ENAMELS and VAR- 


NISHES, FINISHING 

Dow Corning Corp., Midland, Mich. 
(Silicone Resins and Varnishes) 

du Pont de Nemours & Co., E. L., Fin 
ishes Dept., Wilmington 98, Del. 

General Electric Co., Chemical Dept. (8-9), 
Plastics Ave., Pittsfield, Mass. (Sili- 
cone) 

Monsanto Chemical Co., Plastics Div., 
Dept. EMP22, Springfield 2, Mass. 
National Paint, Varnish & Lacquer Asso- 
ciation, 1500 Rhode Island Ave., N.W., 

Washington 5, D. C 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 

Baker & Co., Ine., 113 Astor, Newark 
5. x a 

General Plate Div.. Metals and Controls 
Corp., 410 Forest, Attleboro, Mass. 


LAMINATED PLASTICS. See Plastics. 


LAMINATIONS, MOTOR AND TRANS- 
FORMER 

Acme Electric Corp., 3510 Water, Cuba, 
ie <a 


LAMPS, FLUORESCENT 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, O 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

LAMPS, MINIATURE (Pilot and tndi- 
eator) 

General Electric Co., Lamp Dept., Nela 
Park, Cleveland, O. (Neon Glow) 

Herzog Miniature Lamp Works, Inc., 
12-23 Jackson Ave., Long Island City 
me % 4 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 

Dykem Co., 2303-F N. 11th, St. 
6, Mo. 

LENSES, PRESSED GLASS 


Kopp Glass, Inc., Swissvale, Pa. 


Louis 


LIGHTS, MACHINE (Magnifiers) 


Stanley Tools, New Britain, Conn. 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept. 
J-118, 3209 Humboldt, Los Angeles 31, 
Cal. 

Dial Light Co. of America, Inc., 900 
Broadway, New York 3, N. Y. 

Drake Mfg. Co., Dept. M, 1711 W. Hub- 
bard, Chicago 22, Il. 

General Electric Co., Lamp Dept., Nela 
Park, Cleveland, O. 
Square D Co., 4041 N. 

waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. 
Ave., Chicago 23, Ill. 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc, 1504 N 
Fourth, Harrisburg, Pa. 

American Brass Company, Waterbury 88, 
Conn. 

Burndy Engineering Co., Inc., 107 
Bruckner Blvd., New York 54, N. Y. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth 1, N. J. 

Ilsco Copper Tube & Products, Inc,, Cin- 
cinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp., 
1206 S. Homan Ave., Chicago 24, TI. 

Krueger & Hudepohl, 5 E. Third, Cin- 
cinnati 2, O. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, ye 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, a 


Richards, Mil 


Kilbourn 


ELECTRICAL 


Sherman Mfg. Co., H. B., 19 
Battle Creek, Mich. 3 Barney, 
Soreng Mfg. Corp., Dept. M 9 ss 
Eden Ave., Schiller Park, 1IT, 10, 955 
Superior Electric Co., 81g 
Bristol, Conn. . Meadow, 


MACHINES. See specific 
Balancing; Coil Winding; Die canst 
Drafting; Drilling and Tapping Me 
chines; Eyelet Attaching; Moldine- 
Print; Rivet Setting; Screw Drivin: 
Strippers, Wire. ng; 


MAGNETIC MATERIALS. See 
Electrical; Magnets, Permanent: 
netic Recording Tape; ‘ 
cording Wire. 


Heel 
ag- 
Magnetic Re. 


MAGNETIC RECORDING TAPE 


Indiana Steel Products Co., Valparaiso 

Ind. . 
Minnesota Mining & Mfg. Co., St, 
6, Minn. Paul, 


MAGNETIC RECORDING WIRE 


Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 


MAGNETS, PERMANENT 


General Electric Co., Chemical Dept 
(8-9), 1 Plastics Ave., Pittsfield, Mass. 
Indiana Steel Products Co., Valparaiso, 
Ind. . 


150 Riverside 


MATERIALS HANDLING EQUIPMENT 
Robbins & Myers, Inc., Crane 

Div., Springfield, O. & Hoist 
MERCURY SWITCHES. See Switches, 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 


METALS, RARE 
Fansteel Metallurgical Corp., 
cago, Il. 


Mallory & Co., Inc., P. R., 
6, Ind, 


METERS. See Instruments. 


MICA, GLASS-BONDED. See 
Bonded Mica. 


North Chi- 


Indianapolis 


Glass- 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

General Elec. Co., Chemical Dept. (8-10), 
1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W, 
Washington Blvd., Chicago 6, Il. 
Macallen Co., 16 Macallen, Boston 27, 

Mass. 

Mica Insulator Co., 

Mitchell- Rand 
Murray, New York 7, N. : 

National Electric Coil Co., Columbus 16, 
Ohio. 

New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


MICROFILM EQUIPMENT 

Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4, N. Y. 
(Micro-File Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, 
Plastics, Rubber. 


MOLDING MACHINES, PLASTICS 

Kux Machine Co., 3942 W. Harrison, 
Chicago 24, Ill. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, Il. 

Mallory & Co., Inc., P. R., 
8, Ind. 


Schenectady 1, N. Y, 
Insulation Co., Ine., 51 
:Y 


Indianapolis 


MOTORS. See Table on Page 336 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 


Stations. 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Lord Mfg. Co., Erie, Pa. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., North Elm, Water- 
bury 32, Conn. 


NAME AND INSTRUCTION PLATES 
Electric Auto-Lite Co., Port Huron, 
Mich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-10, Chicago 14, Tl. 
General Electric Co., Chemical Dept. 
(8-10). 1 Plastics Ave., Pittsfield, Mass. 
(Plastics) - 
Mica Insulator Co., Schenectady 1, N. Y. 

(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn. 
(Cupro- Nickel) 3 
Chase Brass & Copper Co., Dept. EMT79, 
Waterbury 20, Conn. 
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They’re Automatic! 


For all Pressure, Temper- 
ature, Level and Flow 


Control applications us- 
ing all kinds of gases, 
liquids, and air 

s It's profitable! Be- 
cause antiquated auto- 


matic or manually oper- 
ated controls hold down 
your profits! That's true 
whether you are a manu- 
facturer, wholesaler, 
dealer or user 
@ “ALL-Gas” CONTROL 
systems 
@ amcrart CONTROLS. 
erectarc 
+ AUTOMATIC SAFETY 
SHUT-OFF VALVES 
@ MOTOR OPERATED VALVES 
@ MAGNETIC Gad VALVES 
@ SOLENOID VALVES 
© THERMOSTATIC CONTROLS 
& CONTROL SYSTEMS 
© GOVIRNOR.TYPE VaivEs 
© HI-LOW-OFF VALVES 
© DIAPHRAGM VALVES 
8 wm ConTeois 
@ cLectaic Time SwitcHes 
© REFRIGERATION VALVES 
© Gas REGULATORS 
8 LOW waTEe CONTROLS 
© STRAINERS, RELAYS 
© TRANSFORMERS, SwiTCHEs 
© PORTABLE EQUIPMENT 
CcOmTROLS 
© MACHINE TOOL CONTROLS 





T-70 
THERMOSTAT 
ee eeseeee 


v-390 

GAS 
REGULATOR 
e®eeetes 8 ® 


: 
60 


B- 
GAS VALVE 
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CONTROLS 


Takes S| MANual out of Controls 


G-i 
MOTOR OPERATED 

VALVE 
eeeveee8eese 


K-10 
MAGNETIC 
LEVER VALVE 


oeeenee ees 





8-50 
DIAPHRAGM 
VALVE 


GA 
GENERAL &° CONTROLS 


Manufacturers of Nulomatic Pressure, Temperature, Level & Blow Controls 


Factory Branches: Birmingham (3), Boston (16), Chicago (5), Cleveland (15), 
Dallas (2), Denver (10), Detroit (8), Glendale (1), Houston (6), Kansas City (2), 
New York (17), Oklahoma City (1), Philadelphia (40), Pittsburgh (22), Seattle (1), 


San Francisco (7), St. Louis (12) -« 


DISTRIBUTORS IN PRINCIPAL CITIES 





SCREW MACHINE PRODUCTS 
















AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 








Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, 


Rhode Island 








GEA RS Small and Medium 


yp ' SPROCKETS THREAD 

interna 

and external) RACKS GRINDING 

HELICALS WORMS = COMPLETE 

STRAIGHT WORM TRAINS 
BEVELS GEARS 





Send us your blue- 


1035 PARMELE ST. 


ROCKFORD, ILLINOIS 


Eg 


brints for estimate 
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REFRIGERATORS e 


IR MC 


R.M.C. Wiring Harnesses and Devices are now being used by 
some of the largest refrigerator and appliance manufacturers in 


the field. 
THERE MUST BE A REASON 


R.M.C. maintains its own engineering and experimental depart- 
ments and offers you the following advantages at no extra cost. 
. Engineering service to help you with your problems. 
. Experimental service to maintain constant high standards. 
a to develop a product for your specific 
needs. 
. Production engineers to develop short cuts and keep your 
cost at a minimum. 
. Quality control to assure the best in material and work- 
manship. 
. Production control for prompt delivery service. 
R.M.C. can now deliver any type of prefabricated electrical wiring 
harness you may require.’ All materials used in the fabrication of 
Sard product will be of the highest quality and approved by 
nderwriters’ Laboratories. 
R.M.C. has recently installed the latest and most modern equip- 
ment available for handling wiring assemblies to reduce pro- 


duction cost. 
LET US QUOTE YOU TODAY 
Send us your blue prints or samples 


RIVERSIDE MANUFACTURING COMPANY 
200 S. River Street Ypsilanti, Mich. 


o fF Se ANE 


Manufatturers of electrical harnesses and devices, 
cord sets, heater cords for 


POWER TOOLS e 
RECORD PLAYERS 
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RIVERSIDE MANUFACTURING CO. 
WIRING HARNESSES AND DEVICES 








AUTOMATIC CONTROLS 
VENDING MACHINES e STOVES e RADIOS 
WASHING MACHINES e AUTOMATIC PUMPS 


AUTOMOBILES e AND 
































ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 lbs.; Underwriters accepted. 








































3 types, many sizes, to fit any cord or cable connection. 
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A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 






All fibre, this type is designed to re- 
duce foilures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull ond prevents un- 
travelling of insulation. 7 sizes. 















GRIPMASTER INSULATED TYPE 


For all types of cord equipped elec- 
trical equipment. Particularly svited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 
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WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 


JERSEY 
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Subfractional, Under 1/20 Hp. 


Fractional, 1/20 to 3% Hp. 


Integral, 1 to 7% Hp. 


Integral, Over 7% 


Hp. 


Gearmotors 


Generators 








Low Voltages (Under 110) 


Alliance Mfg. Co., Alliance, Ohio. (BY) 

Allis-Chalmers Mfg. Co., 937A 8S, 70, Mil 
waukee 1, Wis. (KLMNOUQRTUVW) 

Baldor Electric Co., 4353 Duncan 
St. Louis 10, Mo. (FGKLN 


L) 
Bodine Electric Co., 2256 W. Ohio, Chi 
cago 12, Ill, (ABCDEFGHIJQRSTYZ&) 
Burke Electric Co., Div. of 
Electric Mfg. Corp., 3910 W. 
Erie, Pa. (FGHKLMNOTUVW) 
Clarostat Mfg. Co., Inc., 


B) 
Cramer Co., R. W., Centerbrook, 
Delco Appliance Div., General 
Ave., 


Corp., 379 Lyell 
¥ 


Delco Products Div., General 
Corp., Dayton, Ohio (BFGKLNZ) 


Conn. 


Electrical Mfg. Co., Lake at Fourth, Ra- 


cine, Wis. (BCDFGHUV) 
Electric Auto-Lite Co., Toledo 1, (hio 
GZ) 
Electric Indicator Co., 23 Packer Ave., 
Stamford, Conn. (BCDEFGJUVYZ&) 
Electric Motor Corp., Racine, Wis. 
(BCDFGHQRYZ&) 
Electric Specialty Co., 171 South St., 
Stamford, Conn 


(BCDEFGHJKLMNOPQRSTUVWYZ&) 
Electric 


Electro-Dynamic Div. of the 
Boat Co., Bayonne, N. J. (KLNOV) 
Electro Machines, Inc., 58 North 3rd St. 


Cedarburg, Wis. “Doerr” (FGKL) 
Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJIKLMQR) 
Fairbanks, Morse & Co., Chicago 5, Ill. 
(FIKLNOQR) 
Fasco Industries, Inc., 250 Davis, Roch- 
ester 2, N. Y. (BCDFGHYZ&) 
General Electric Co., Section E668-67, 


Apparatus Dept., Schnectady 5, 


Taylor, Elyria, Ohio. (BQYZ) 


Hagen Mfg. Co., Inc., Baraboo, Wis. 
(BE) 

Hansen Mfg Co., Inc., Princeton 3, Ind 
(BCEYZ) 

Haydon Co., A. W., North Elm, Water 
bury 32, Conn. (CXZ) 

Heinze Electric Co., 685 Lawrence, Low 
ell. Mass. (BCDFZ) 


Hertner Electric Co., 12690 Elmwood Ave., 


oc eeeenaSeeoanmepeepeIeeEnseeacne/anScaeSsceSte i 
MOTORS __ 


Miniature Timing Motors, Geared 





Ave., 


) 
ieee Co., Rockford, Ill. (BCE- 


Marathon 
12th, 


Dover, N. H. 
Motors 
Rochester 1, 


Motors 


a 
(BCDEFGHIKLMNOPQRSTUVWYZ&) 
| General Industries Co., Dept. F, Olive & 











A-C | D-C | Univ, 
I—>- 1 
ze Cc | bp 
ee : 
er & 
n | o 
—Q R 
— - 
lz 


tKENOUVE) 11, Ohio, 
ae so 
ri a 
Lee pleurte Co., Red, aa ™ 
iter eects tet Dasten il 

(FGJKLMNOPQRTUVW) 


Inc., Boston 19, 


McMillan Mfg. Co., Lindek 
me 1, Minn. nme Be 
Motorsearch Co., 1600 J 

Racine, Wis. (BQy) "08 Ave, 
Ohio Gear Co., 1359 E. 17 

10, Ohio 79, Cleveland 
Packard Electric Div., General Motors 


eon: ae Ohio (FG) 

eerless Electric Co., Warr 

(BGKLN) _— 

Rae Motor Corporation, P. 0, 
Racine, Wis. (BCDFGHYZ&) 

Redmond Co., Inc., Owosso, Mich 

. (BCDFGQZ) < 3 
eliance Electric Engineerin 5 
Ivanhoe Rd., Cleveland 10, rm a 
(FGKLNOV) : 

Robbins & Myers, Inc., Motor Diy, 
C-89, Springfield 99, Ohio. ’ 
(BCDEFGHJKLMNPZ) 

Ruetz Mfg. Co., 1600 Junction Ave., Re- 


Box 291, 


Dept, 


cine, Wis. (BCDFGHRSZ) 
Russell Electric Co., 4501 S. Weg 
Blvd., Chicago 9, Ill. (BCFGYZ) 


Scruggs Co., Loyd, 1022-32 N. 8 
Louis 1, Mo. (B) -m « 
Signal Electric Mfg. Co., Dept. B-19 
Menominee, Mich. (BCDFGHZ) ; 
Star Electric Motor Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 
oe, Inc., 30 Union, Ashland, Mass, 


(A) 

Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo. (FKN) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 

Wesche Electric Co., B. A., 1626-22 Vine, 
Cincinnati 10, Ohio. (FGKLNOZ) 

Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 30, Pa. 
(BCDEFGHJIKLMNOPQRSZ&) 

Woods Machine Co., 8S. A. 27 Damrell, 
Boston 27, Mass. (KLNO) 


ee eee EE UE DEI NEnIEIIENEIEI RINSE ERIN REEERRERERERRRERREEEEeeeeeeenee ee 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park 


Ave., New York 17, N. Y. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn 


Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 
Revere Copper & Brass, Inc., 230 Park 


Ave., New York 17, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
Waterbury Rolling Mills, Inc., 

Conn. 


NON-MAGNETIC IRON and STEEL 


See Steel, Stainless. 

ater © 

NUTS. See Fasteners 

NUT RUNNERS. See Pneumatic Tools 
and Equipment. Screw-Driving Ma 
chines. 

OHMETERS. See Instruments. 
OILERS. See Lubricators, Oil and 
Grease. 

OSCILLOSCOPES 

General Electric Co., Electronics Park 
Syracuse, N. Y. 

OVENS & FURNACES, INDUSTRIAL 
Despatch Oven Co., 369 Eighth Ave., 


Minneapolis 14, Minn. 


Hevi Duty Electric Co., Milwaukee 1 
Wis. 
PACKAGING. See Boxes and Crates; 


Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


| PANEL CONTROL UNITS 


| 


Allen-Bradley Co., 1316 8S. Second, 
waukee 4, Wis. : , 
Arrow-Hart & Hegeman_ Electric 
103 Hawthorn, Hartford 6, Conn. 
General Electric Co., Section 
Apparatus Dept., Schenectady 5, 


Waterbury, 


Mil- 
Co., 
H668-57, 


ie 
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Heineman Electric Co., 99 Plum, Trenton 
N. J 


Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y¥ 


Westinghouse Electric ‘Corp., P. 0. Ba 
868, Pittsburgh 30, Pa. 


PANELS, METAL. 
Metal. 


PAPER, CONDENSER TISSUE. 
Smith Paper, Inc., Lee, Mass. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side 5, N. J 


See Cabinets, Sheet 


Cottrell Paper Co., Inc., Fall River, 
Mass 

General Electric Co., Chemical Dept. 
(8-9), 1 Plastics Ave., Pittsfield, Mass. 

Hollingsworth & Vose Co., East Walpole, 
Mass. 

Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Til. 

Irvington Varnish & Insulator Co., Itv- 
ington 11, N. J. 

Johns-Manville Corp., 22 East 40, New 
7am 0, Be de 

Mica Insulator Co., Schenectady 1, N. ¥. 

Mitchell-Rand Insulation Co., Ine., 51 


Murray, New York 7, N. Y. 
National Electric Coil Co., Columbus 16, 
Ohio. 
National Varnished Products Corp., 207 


Randolph Ave., Woodbridge, Nw 1. 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
West Virginia Pulp & Paper oe 230 


Park Ave., New York 17, N. 
PAPER, PHOTOGRAPHIC 
DUCTION 
Eastman Kodak 
graphic Div., 


PAPER, TRACING. 
and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., Bloomsbury, N. 4 


REPRO- 


Co.; Industrial _ Photo 
Rochester 4, N. Y. 


See Tracing Cloth, 


PERMANENT MAGNETS. See Magnets, 
Permanent. 
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Burndy Hydent Connectors... provide me- 
chanically and electrically sound connections in jig time, 
without solder. Fast indenting with the Burndy HYTOOL 
virtually coins connector and conductor into a solid mass 
...assuring uniformly efficient connections, at big savings 
in time and money. HYDENT connectors are of one- 
piece, pure-copper construction, heavily tinned. Available 
for conductor sizes #22 to 2000 mcm. Send for Catalog 


Y46. — 
SURANDY 


New York 54, N. Y. 
WESTERN BRANCH: Vernon 11, California 












: 4 — The Shape and & 
y 
8 1 SCM 
PARAMOUNT ¥ 
wounn PAPER TUBES 


All Sizes in Square 
and Rectangular Tubes 




















Leading manufacturers rely on 
the quality and exactness of 
PARAMOUNT paper tubes for 
coil forms and other uses. Here 
you have the advantage of long, 
specialized experience in pro- 
ducing the exact shapes and sizes 
for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, or any 
combination. Wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engineered 
for YOU. 
| 
| 


Inside Perimeters from .592” to 19.0” 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 











CLEAN-CUT 
ADVANTAGES 


ON 


ae os Se, a 


RADIO PINS 


] Extreme Uniformity 






















9 Superior Staking Qualities 
...ends will roll without splitting 


\ 3 Better for Molded Parts 


---Closed end keeps compound out 


If you use pins for vacuum tubes, 


adapters, fluorescent lamps, plugs, or 
electrical equipment of any kind, the 
chances are you'll save time, money and 


rejections by using these super-smooth, 
seamless, patented Radio Pins. They are 
available in a wide variety of styles and 


sizes, with staking end either closed or 
[pp open. For a quotation, simply send a 
#/ sketch, sample or description and state 







#/ the quantity and finish you need. 


SHEET METAL STAMPINGS? 


In addition to Radio Pins, we produce 
large quantities of top caps, base shells 
and adapter shells for vacuum tubes; 
also a wide variety of other metal prod- 
ucts, including deep-drawn shells and 
cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners— 
and, for almost every manufacturing 
requirement, the world’s largest assort- 
ment of eyelets. 

We invite your inquiry to the Water- 
bury Brass Goods Branch of The 
American Brass Company, Waterbury 
20, Connecticut. out 


> S, 





FOR QUALITY Brass Gooos— ANACONDA 
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HE SOLDERLESS, TAPELESS, WIRE CONNECTORS 
Patented — No. 1,933,555 


The name “IDEAL” is the identifying 
mark of the most highly regarded 
wire connector made. It means that 
the connector is a genuine ‘“Wire- 
Nut,” — unique in design — better 
in its precision manufacture,—witb- 

out equal in service — as proved by 
the hundreds of millions used in 
the past 20 years. 


From raw materials to finished product, ‘““Wire-Nuts” are 
subject to the most rigid quality control — inspected and 
tested no less than nine times! They are always uniform — 
the safest, strongest, most dependable wire connector in 
the world. 


Add the fact that they enable you to make easier, faster 
wire connections, you have the reason why “Wire-Nuts” 
not only help you to make a better product, but to do it at 
lower cost. See your IDEAL Distributor or write for 
“Wire-Nut” Catalog WNM-847. 
























































SCREWS ON—Like a nut on a bolt 

































Only “WIRE-NUTS” Give 
You All These Advantages 





EASIER TO USE. Just screw on 
— that’s all! No solder, tape or 
tools. 







DEPENDABLE. Not 
affected by vibration. 
Non-corrosive — resists 
abrasion. 

























RESISTS PULL-OUT. A “Wire- 
Nut” joint of two No. 14 wires 
will stand up to 176 pound pull. 


TOP QUALITY. Built 
to precision standards. 
Inspected and tested 
with laboratory care. 





a 






















SAFE. Wire ends fully in- 
sulated by eee. mois- 
ture-resistant Ba 

shell that prevents 


“grounds” and “shorts’’. 


APPROVED. IDEAL 
“Wire-Nuts” are listed 
by Underwriters’ Labo- 
ratories, Inc., and ap- 
proved by other lead- 
ing electrical authori- 
ties. 













kelite 

























SEE YOUR LOCAL IDEAL DISTRIBUTOR — 
OR WRITE US 























nese Se 


INDUSTRIES, Inc., Sycamore, Illinois 
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PHOSPHOR BRONZE 


(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn. 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

oes Co., Inc., P. R., Indianapolis 
6, Ind. 

Revere Copper & Brass, Inc. 230 Park 
Avenue, New York 17, N. Y 


Seymour Mfg. Co., Seymour, Ccnn. 
Waterbury Rolling Mills, Inc., Waterbury, 
Conn. 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Inc., 86 Meadow, 
New Haven lv, Conn. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 


Laboratories, 


PHOTOELECTRIC CONTROLS 


Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 

General Electric Co., 


Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 
Mercoid Corp., 4227 W. Beimont Ave., 


Chicago 41, II. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 


617 


Frelinghuysen Ave., Newark 5, N. J 


PILES, CARBON RHEOSTAT. See Car- 
bon & Graphite. 

| PILLOW BLOCKS. See Blocks, Pillow. 
PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 

American Hard Rubber Co., 11 
New York 13, N. Y 


Mercer, 


Anchor Plastics Co.. Inc., 533-541 Canal 
| = 


| Irvington Varnish & Insulator Co., 
i. J 


St., New York 13, N. 
Auburn Button Works, 
Auburn, N. Y. 
Barber-Colman Co., Rockford, Ill 
Chicago Molded Products Corp., 
Kolmar Ave., Chicago 51, ; 
Dickten & Masch Mfg. Co., 900 E. 
Ave., Milwaukee 12, Wis. 
Electric Auto-Lite Co., Bay Mfg. 
Bay City, Mich. 
Federal Telephone and Radio Corp., 900 
Newark, N. J 
Co., Chemical Dept. 


Passaic Ave., E. 
General Electric 

(8-9), 1 Plastics Ave., Pittsfield, Mass. 
General Industries Co., Dept. W, Olive & 
Taylor, Elyria, O. 


460 McMaster, 


1024 N. 
Vienna 


Div., 


Irv- 
ington 11, N. J. 

Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J. 

Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 1, O 

Mack Molding Co., Dept. B, 100 Main, 
Wayne, N. J. 

Molded Products Corp., 4535 W. Harri- 
son Ave., Chicago 24, IIl. 

National Varnished Products Corp., 207 
Kandolph Ave., Woodbridge, N. J. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Plax Corp., Div. Hartford Empire Co., 
P. O. Box 1019, Hartford Conn. 


Richardson Co., Melrose Park, Iil. 

Rogan Brothers, 2500 W. Irving Pk. 
Bivd., Chicago 18, Tl. 

Synthane Corp., 2 River Road, Oaks, Pa. 

PLASTICS-LAMINATED 
FABRICATORS 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side 5, N. J. 

Barber-Colman Co., Rockford, Ill. 


Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 

General Electric Co., Chemical Dept. 
(8-9), 1 Plastics Ave., Pittsfield, Mass. 


General Industries, Inc., Dept. W, Elyria, 


0. 
Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 1, O. 
Mica Insulator Co., Schenectady 1, N. Y. 
Richardson Co., Melrose Park, Ii. 
Rogan Brothers, 2500 Irving Park Blvd., 
Chicago 18, Ill. 
Synthane Corp., 2 River Road, Oaks, Pa. 


PLASTICS, LAMINATED 

Rods & Tubes) 
Baer Co., N. 8., 
side 5, N 


(Sheets, 





7-11 Montgomery, Hill- 


+e 
| Bakelite Corp., Unit of Union Carbide 


& Carbon Corp., Dept. 20, 30 E. 42nd, 
New York 17, N. Y. 
Celanese Corp., Dept. 5-J, 180 Madison 


Ave., New York 16, N. Y. 
Continental-Diamond Fibre Co., Newark 
18, Delaware. 
Durez Plastics & Chemicals, Inc., 1310 
Walck Road, North Tonawanda, N. Y. 
Eastman Kodak Co., Rochester 4, N. Y. 
General Electric Co., Chemical Dept. 


(8-9), 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago 6, Til. 
Mica Insulator Co., Schenectady 1, N. Y. 


| National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
Richardson Co., Melrose Park, Iil. 
Ryerson & Son, Inc., Joseph T., Chicago, 


Synthane Corp., 2 River Road, Oaks, Pa. 
Box 


Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. 


ELECTRICAL 


PLASTICS, MOLDING AND 
EXTRUSION COMPOUNDS 


Cellulose- Acetate 


Melamine- Formaldehyde (A) 
Methyl Methacrylate ‘D, 
Phenol- Formaldehyde ( E} 
Polystyrene UF, 
Polyamide (Nylon) (as 
Polyethylene (H) 
Urea Formaldehyde a 
Vinyl Alcohol (kK) 
Vinyl Acetal (L 
Vinyl Chloride (Vy 
Vinyl Chloride ) 
Vinylidenechloride (W) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluoroethylene (P) 
Allyl Resin (Q) 
Cellulose, Nitrate (R) 
Silicone Resins (8) 
Alkyd Molding Compound (T) 
Bakelite Corp., Unit of U 
& Carbon Corp., Dept. gy tien pe atblde 
New York 17, N. Y. (Enyyy” “06 
Celanese Corp., Dept 5-J, 180 M 
saves New York 16, N. “Y, Adison 
du Pont de Nemours & C , 
Plastics Div., nga ae 


Wilmington 98. Tye’ 
p(APGHELPH) ~ 
Jurez Plastics & Chemicals 
Walck Road, North Tonawanda yt? 
; (E) , ‘Casting Resins) 
xeneral Electric Co., Chemical D 
(8-9), 1 Plastics Ave., Pittsfield, we 
_ astics Ave., Pittsfield, Mass, 
Goodrich Chemical Co., B. F., D 
=e ee: Cleveland, Ohio wee 
ercules Powder Co., 971 M y 
Kc ninston 99, Del. (A). arket, Wil 
Coppers Co., Chemical Division, : 
Koppers Bldg., Pittsburgh 19, > a U0, 
Monsanto Chemical Co., Plastics Diy 
Dept. EMP-22, Springfield 2, Mass ” 
Plaskon | Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., T B 
oir 7 ‘oledo 6, 0, 
Richardson Co., Melrose Park, Il], 


PLATINUM and PLATINU 
UCTS (See also Contacts) 7 
a Inc., 113 Astor, Newark 
Brainin Co., C. S8S., 233 
York 13, N. Y. 
General Plate Div., Metals and ¢ 
Corp., 410 Forest, Attleboro, ‘Mae 
Handy & Harman, 82 Fulton, New York 
7 i 


Co., 


Spring, New 


PLIERS 
Klein & Sons, Mathias, 3200 
Ave., Chicago 18, IIl. . sae 


PLUGS AND RECEPTACLES 


Arrow-Hart & MHegeman Electri 
103 Hawthorn, Hartford 6, oo te 
Automatic Elec. Co., 1033 W. Van Buren 
Chicago 7, Ill. P 
Belden Mfg. Co., 
Chicago 44, b 
Cannon Electric Development Co., Dept 
J-118, 3209 Humboldt St., Los ‘Angeles 


4633 W. Van Buren, 


ean Calif. 

ornish Wire Co., Inc., 15 Park 

New York, N. Y. i 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn. 


Howard B. Jones Div., Cinch Mfg. Corp., 
1026 Homan Ave., Chicago 24, Ill, 
Mines Equipment Co., 4223 Clayton Ave., 


St. Louis 10, Mo. 

National Electric Products Corp., 1318 
Sambar of Commerce Bldg., Pittsburgh 
19, Pa. 

Packard Electric Div., General Motors 
Corp., Warren, O. 

125 Barclay, New 


Russell & Stoll Co., 
York 7, N. Y. 
Slater Electric & Mfg. Co., Woodside, 

MN. ¥. 


PLUGS, EXPANSION 


Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. 

Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


525 Central 


PORCELAIN. 


POSTS, BINDING 
Chase Brass & Copper Co., Dept. EM79, 


See Ceramics. 


Waterbury 20, Conn. 
Superior Electric Co., 8109 Meadow, 
Bristol, Conn, 





POTENTIOMETERS. See Rheostats. 
POTS and LADLES, MELTING 

Electro Engineering Co., Inc., 114 Lib- 
erty, New York, N. Y. 

General Electric Co., Section rees-@ 


Apparatus Dept., Schenectady 5, N. ¥. 
Sta-Warm Electric Co., 565 N. Chestnut, 

Ravenna, O. 
Vulcan Electric Co., Danvers 2, Mass. 
POWDERED METAL PRODUCTS. (See 

also Bearings and Bushings; Contacts) 


Amplex Mfg. Co., Div. of Chrysler Corp. 


Detroit 31, Mich. 

Bound Brook Oil-Less Bearing ©, 
Bound Brook, N. J. 

Gibson Electric Co., ee Frankstown 
Ave., Pittsburgh 21, ‘a. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. : Mo- 

Moraine Products Division, General Mo 
tors, Dayton, O 
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“HEAVY DUTY” Available for your Data File 
VIBRATORS | RZ7Z2Z2777A a Sh. 


Flexible * Efficient * Dependable a 
@ Changes DC current to AC Complete Tibcelauitohicedy on 


e Standard Frequencies: 60, 100, 120 cycles 
e No Bounce @ No Chatter WASHER ATT 
TANDEM Model a 
STAMPINGS! 


@ 6V Input at 150 watts, 
maximum ead 
| Here’s a pocket edition cata- 


@ 5-5/16"x3-5/16"x3”. 


9 \f Ss 
e Average wt., 2/2 Ibs 


STANDARD Model 






VIBRATOR | log made to order for those 
@ 6V Input at 75 watts, engaged in the selection and 
maximum output. Special Vibrators manufactured purchase of washers and 


@ 5-5/16” x 28” x 22”. for unusual applications. 

e Average wt., | % Ibs Bulletin 118. 

MIDGET SENSITIVE RELAY 
Model 13 


4 Outstanding Features: 
e Sensitivity 18 milliwatts 
e@ Powerful. 2 Amp. Contacts. 
@ Fast Action! @ Size: 1-9/32” 
x 1-1/32” x 1-1/32”. 
SPST or SPDT. Coils up to S000 ohms 
Bulletin 1346. 
PRICES UPON APPLICATION 


KURMAN ELECTRIC CO., INC. | DRSU 


MANUFACTURING CO. 
35-18 37th St., Long Island City 1, N. Y. The World's Largest Producer of Washers 


2200 S. BAY ST., MILWAUKEE 7, WIS. 


stampings . . . forty-six fact- 
packed pages of worth-while 
descriptive material, includ- 
ing illustrations of many of 
the more than 22,000 dies 
available in our plant to save 
you unnecessary die charges 
and delay. Write for your free 
| copy, today. It will be sent to 
| you without cost or obliga- 
tion. Ask for Catalog No. 20. 
























rH#e HILLIARD 


B. I. W. HOOK-UP WIRE 


TYPE SRIR WITH OR WITHOUT 

GLASS BRAID IN COLORS 
Gauge Sizes: #24 to #8 stranded, also available solid or flexible. 
Voltage Rating: 1,000 volts RMS, diameter no larger than 600 volts. 


TYPE SRIR(J) WITH FLEXIBLE NYLON SHEATH 
For extreme conditions of abrasion and moisture. 

TYPE SHRV either GLASS BRAID or NYLON SHEATH 
For voltage ratings 2,500 — 5,000 and 7,500. 


TYPE ANRW WITH COTTON BRAID 


For good abrasion and heat resistance. Insulated with neoprene 
compound for 600 volts. Withstands heat of soldering. 


TYPE SRHT WITH GLASS BRAID 
For high temperatures up to 400° F. Moisture resistant, flexible, 
small diameter, new and unequaled in performance. 


BOSTON INSULATED WIRE & CABLE COMPANY 


DORCHESTER, 25 MASSACHUSETTS 





W herever extremely accurate control of intermittent 
machine operation is essential the Hilliard Single Revolu- 
tion Clutch is unequalled. Its accuracy has won for it the 
acceptance of Industry for cut- 
ting, punching and packaging 
operations. 


yc were TOP! 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request. 
Featuring our complete line of Indus- 
trial Clutches and Couplings - Over- 
Running-— Single Revolution — Friction 
—Centrifugal—Overload Release = Slip. 










To carry radial and/or thrust loads in 
small precision mechanisms specify M.P.B. 
Miniature ball bearings. 
















We also design and manufacture spe- 
cial bearings. 
Write for complete details in EM-49 










en HILLIARD 


106 WEST 4TH ST ee ee 


a ( 
: MINIATURE /2eci3ion BEARINGS r 


INCORPORATED 


: a ee  -  2 i te: 
OFFICES IN PRINCIPAL CITIES 
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ATT 


HOME Ba ee 
a eae eae 


. “ 
. 4 ee baad 


HEATING ELEMENT OF 
SOLENOID 1040 


timiT SwiTCr 







THERMOSTAT 


OPERATION OF Hi THERMOSTAT 


1. THERMOSTAT CYCLES AT SET 
TEMPERATURE 


2. LIMIT SWITCH BREAKS AUTO 
MATICALLY AT TEMPERATURE 
SLIGHTLY HIGHER THAN SET 
TEMPERATURE AND MUST BE 
MANUALLY RESET 


ONE CIRCUIT CONNECTION 
Ac. ONLY 












% ‘ 
| 





Combines tempera- 
ture control with 
single pole switch. 
Current is automatic- 
ally cut off and switch 
is locked in open posi- 
tion if temperature at 
any dial setting, 
through any cause, ex- 
ceeds temperature 


range of control by 7% in liquids or 12% in air. 
Switch remains open until closed by manual reset 
button. Design permits mounting control in any 
one of four positions. Standard size bulbs and 
capillary tube lengths give great flexibility to 
meet required heat ranges and installation needs. 


Write for full information. 


in home and industry, EVERYTHING'S UNDER CONTROL 


THERMOSTAT DIVISION 


Kotertshaw g, 





ROBERTSHAW-FULTON CONTROLS COMPANY 
YOUNGWOOD, PENNSYLVANIA 
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National Molded Products, Inc., St. 
Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa. 


(Iron Cores) 

POWDERS, METAL 

Handy & Harmon, 82 Fulton, New York 7, 
N. Y. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 
American Television & Radio Co., St. 


Paul 1, Minn. 
Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 
General Electric Co., Electronics Park, 


Syracuse, N. 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

PREFINISHED METALS. See _ Steel, 
Commercial Grades and Forms. 

PRESSES, HYDRAULIC 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

PRESSES, MOLDING. See Molding 
Machine, Plastics. 

PULLEYS, V-TYPE. See Drives, V 
Belt. 

PUMPS 

Allis-Chalmers Mfg. Co., 937A 5S. 70, 


Milwaukee 1, Wis. 
Robbins & Myers, Inc., Motor Div., 
Dept. C-89, Springtield 99, Ohio. 


Scintilla Magneto Div., Bendix Aviation 


Corp., Sianey, N. Y. (Diesel Fuei) 
Stokes Machine Co., F. J., 5996 Tabor 
KRd., Philadelphia 20, Pa. 
PUSH BUTTON STATIONS 
Allen-Braduey Co., 1316 8. Second, Mil 
Wausee 4, Wis. 
Allis-Cualmers Mfg. Co., 937A 8. 70, 


Muiiwaukee 1, Wis. 

Arruow-taart & Hegeman Electric Co., 
siawlworn, Hartiora 6, Conn. 

Automatic Elec. Co., 1083 W. Van Buren, 
Chicago 7, iil 

Kucud miectric & Mfg. Co., 54 Edwards, 
Madison, O. 

Generai tlectric Co., Section E668-67, 
Apparatus DVept., Schenectady 5, N. Y. 

Micro Switch Div., First National Corp., 


lus 


#reeport, Ill. 

National Acme Co., 176 E, 13lst, Cleve- 
land 8, QO. 

Square D Co., 4041 N, Richards, Mil- 
waukee 12, Wis. 

Superior LKuectric Co., 8109 Meadow, 
ssristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt 


Vernon, N. ¥. 
Westingnouse Electric Corp., P. O 30x 
soy, Pittsburgh 30, Pa. 


REACTORS. 


RECTIFIERS, DRY 

Acme Electric Corp., 
Bis. Bs 

A.wis-Coalmers Mfg. 
M.iwaukee 1, Wis. 

Auwumatic Elec. Co., 1033 W. Van Buren, 
Chicago 7, Ill 


See Transformers. 


METALLIC 


3510 Water, Cuba, 


Co., 987A 8S. 70, 


Bradiey Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. (Copper Oxide, 
Selenium) 

Cambridge Thermionic Corp., 453 Con 
cord Ave., Cambridge 38, Mass. (Cop 
per Oxide) 

Electronic Rectifiers, Inc., 2102 Spann 


Ave., Indianapolis 3, Ind. (Magnesium 


Copper Sulphide) 


Fansteel Metailurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Corp., Dept. 
E-316, 900 Passaic Ave., E. Newark, 

N. J. (Selenium) 
General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N. Y. 


(Copper Oxide, Selenium) : 
Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium-Copper Sulphide) 


Radio Receptor Co., Inc., Dept. MS-22, 
84 N. Ninth, Brooklyn 11, N. Y. 


(Selenium) 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Ox 
ide, Selenium) 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 


General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. See 
Thermostats 

REGULATORS, VOLTAGE. See also 
Transformers, Variable-Voltage. 


Acme Electric Corp., 3510 Water, Cuba, 
B. Xs 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Burlington Instrument Co., Dept. D-109, 
Burlington, Iowa. a 
Yeneral Electric Co., Section 1668-67, 
Apparatus Dept., Schenectady 5, i We 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 89, Ill. P 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 

R-B-M Division, Essex Wire Corp., Dept. 
L-10, Logansport, Ind. 

Superior Electric Co., 8109 Meadow, 
Bristol, Conn. 


Union Electric Products © 9 

weet Newark 2, N. * Oe. 2 Edison 
vestinghouse Elec. Cor 

868, Pittsburgh 30, Pe” 7: % Bor 


RELAYS and CONTACTORS 
Adams & Westlake Co, y 
gan Ave., Elkhart, ind i Michi. 
Advance Electric & Relay Co. oe) 
2nd, Los Angeles 26, Calif’ 15 Wy. 
Allen-Bradley Co., 1316 §. §¢ 
yMaukee 4, Wis. > Second, Mi}. 
Allied Control (Co. : 
a Are.. New York ‘ih + East Eng 
American Gas Accumulati ‘ 
Newark Ave., Elizabeth 3 fo. 1027 
Amperite Co., 561 Broadway. Ne J. 
a ae Y. (Delay, Thermostatin’ York 
: Bold Type) atle Metal 
Arrow-Hart & Hegeman EF 
Hawthorn, Hartford $n Co., 103 
Allis-Chalmers Mfg. (Co 937 
, Milwaukee 1, Wis.” 4 8. 0, 
Automatic Electric Mfg . 5 
, diankato, Minn. Ms. Co, State 
Automatic Electric Co 33 
a. Chicago 7, Til ae Van 
Automatic Switch Co. 3 
Orange, N. J. S01 Laleiay Ave,, 
Bent Seaman Co., 
Clare Co., C. P., 4719 WwW j 
Ave., Chicago 30, Til Wa Sunn side 
< Micro-adjustment) me 
‘ramer Co., R. W., Centerbrook, ¢ 
Davis & Co., Dean W . Fine ae 
land, Ind. +» 1008 Fie, Kaw 
Durakool, Inc., 1010 N. Mai 
- — Ind. (Mercury) Dept. 00, 
-dison, 1omas A., Inc., Inst i 
296 Lakeside Ave., W. Orange, N De. 
Electric Auto-Lite Co., Toledo 1, Ohic 
Electro-Therm, Inc., 8024 Georgia i 
Silver Spring, Md. ws 
Federal Telephone and 
; a Rd., Clifton, N. 
xeneral Controls Co., 801 Alle r 
gailendale 1, Calif. oe 
yeneral Electric Co., Section 668-67 
Apparatus Dept., Schenectady SN + 


Rockford, Ii. 


Radio Corp., 109 
J 


Guardian Electric, 1627-L, W y 
Chicago 12, Ill. a 
Haydon Co., A. W., North Elm Vater- 
bury 32, Conn. + Water 
Leach Relay Co., 5915 Avalon 1 
Los Angeles 3, Calif. i 
Mercoid Corp., 4227 W. Belmont Ave 
Chicago 41, Ill. - 


Potter & Brumfield, 549 W. Washin 
Blvd., Chicago 6, IT. “ 
R-B-M Division, Essex Wire Corp., Dept. 


L-10, Logansport, Ind. 
Sigma Instruments, Inc., 60 Ceylon, Bos- 
ton 21, Mass. 


Signal Engineering & Mfg. Co., 154 W 
14th St., New York 11, N. Y. 

Square D Co., 4041 N. Richards, Mil- 
waukee 2, Wis. 

Struthers-Dunn, Inec., 150 N. 
delphia 7, Pa. (Mercury) 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. (Time Delay) 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 
Zenith Electric Co., 152 W. Walton, Chi 

cago, 


13th, Phila 


REMOTE CONTROLS. See Push But 


ton Stations; Relays and Contactors; 
Switches. 

RESINS, INSULATING. See Varnishes 
Compounds & Resins. 

RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit 9, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 
Electric Co., Section W11-1122, 
Materials Dept., Bridge 


General 
Construction 
port 2, Conn. 

See 


RESISTANCE WIRE. Wire, Re- 


sistance. 


RESISTORS, INSTRUMENT and 
RADIO 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. ¥. (Bulb_Type) 


Clarostat Mfg. Co., Ine., Dover, N. H. 
Hardwick, Hindle, Inc., Newark 5, N. J. 


Instrument Resistors Co., 1036 Commerce 
Ave., Union, N. J. Z 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 

Ohmite Mfg. Co., 4805 Flournoy, Chi- 


cago 44, Ill. 
Resistors, Inc., 5234 W. 
cago 50, 

Sprague Electric Co., North Adams, Mass. 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 
Stackpole Carbon Co., 
Ward Leonard Electric Co., 
Mount Vernon, N. Y. ms 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


POWER CIRCUIT 
1316 8. Second, Mil- 


26th St., Chi- 


St. Marys, Pa. 
34 South, 


RESISTORS, 


Allen-Bradley Co., 
waukee 4, Wis. 

Euclid Electric on Co., 54 Edwards 
St., Madison, 0. 

General Electric Co., Section Kees-@1 
Apparatus Dept., Schenectady 5, N. I. 

Hardwick, Hindle, Inc., Newark 5, N. J. 
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Picts ex 


Time delay range from 


.1 second to 5 or more 
minutes. Reliable and 
efficient. Instantaneously 
recycling. Small and com- 
pact. Two basic types. 
Circular and information 
without obligation. 


Address Agastat Division 


AGA AGA AGA 


ee 


STIMSONITE 
REFLECTORS 


AGA 


AGALOY Time Oftav 


SMALL TUBING aetna 


ae 


MARINE 
LICHTING 
SQuipmant 


AIRPORT 


LIGHTING 


AMERICAN GAS ACCUMULATOR COMPANY 
1027 Newark Avenue, Elizabeth 3, New Jersey 


SYNCHRO UNITS 


AND 


SIGNAL TRANSMISSION SYSTEMS 


COMMERCIAL UNITS IN THREE SIZES 
— FEATURING — 


ACCURACY—HIGH TORQUE— 
RELIABILITY 
THE CULMINATIO 


IN OF OVER TWENTY-FIVE YEARS IN 
SYNCHRO DESIGN AND DEVELOPMENT. PRICED FOR AP- 
PLICATIONS IN COMPETITIVE INDUSTRIAL DESIGNS. 


FULL INFORMATION AND BULLETIN ON REQUEST 


SIG-TRANS, INC. AMESBURY, MASS. 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
the same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 
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ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 












we 
a RBS 


PREDETERMINED 





— for high speed 
machine control and 
production counts!” 


Potter electronic counters are applic- 
able to any machine or process requiring high 
accuracy measurement of quantity, length, time, velocity or fre- 
quency. Counting rates up to 60,000 per minute and higher are 
available. Potter instruments are surprisingly low in cost and 
require practically no maintenance. Ask for a Potter survey of your 
requirements, now! Address inquiries to Dept. 5A. 


———-—-—-=eCOUNT ON POTTER FOR-------- -~ 
@® PACKAGING IN @® WINDING PRE- 
EXACT QUANTITIES DETERMINED TURNS 
@ MEASURING AND @ PILING IN 
CUTTING FOOTAGE PRECISE AMOUNTS 
@ ACCURATE MACHINE CONTROL AT ANY SPEED 


POTTER INSTRUMENT CO. 


: INCORPORATED 
| ; 136-56 ROOSEVELT AVENUE, FLUSHING, N. Y 


freee eee-— 
cima weestmenrd 





y) 
la . . 
CY HHECE . 


P79 
Ces iee 
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Only *2.98 helps put new “‘sell’/ 
in television advertising 


og 


ne 


Sponsor of television show had to refilm his commercials to 
meet a new selling problem. New films picked up at the studio 
4 P.M., delivered to TV station 800 miles away 8:47 P.M. 
same evening. Air Express cost for 11-lb. carton, $2.98. (In 
undramatic fashion Air Express keeps radio, television or any 
business rolling.) 






Remember, $2.98 
bought a complete ser- 
vice in Air Express. 
Rates include door-to- 
door service and re- 
ceipt for shipment— 
plus the speed of the 
world’s fastest shipping 
service. 


Every Scheduled Air- 
line carries Air Ex- 
press. Frequent service 
—air speeds up to 5 
miles a minute! Direct 
by air to 1300 cities; 
fastest air-rail to 22,000 
off-airline offices. Use 
it regularly! 


ean. ntsinetae: SE 


e e 
Only Air Express gives you all these advantages 
Nationwide pick-up and delivery at no extra cost in principal 
towns, cities. 
One-carrier responsibility all the way; valuation coverage up to 
$50 without extra charge. And shipments always keep moving. 
Most experience. More than 25 million shipments handled by 
Air Express. 
Direct by air to 1300 cities; air-rail to 22,000 off-airline offices. 
These advantages make Air Express your best air shipping buy. 
'y and use it ly. For fastest shipping action, phone Air 

xpress Division, Railway Express Agency. (Many low commodity 

rates in effect. Investigate.) 





Rotes include pick-vp and delivery door 
te door in oll principal towns ond cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE u.s. 
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International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa 


Mallory & Co., Inc., P. R., Indianapo 
lis 6, Ind. 

Ohmite Mfg. Co., 4805 Flournoy, Chi 
cago 44, Il. 

Resistors, Inc., 5234 W. 26th St., Chi- 
cago 50, Ill. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
win, N. Y. 

Sprague Electric Co., North Adams, Mass. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

RHEOSTATS, INSTRUMENTS and 
RADIO 

Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

— Mfg. Co., Lake & 4th, Racine, 

is. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo 
lis 6, Ind. 

Ohmite Mfg. Co., 4865 Flournoy, Chi- 
cago 44, Ill. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald 
win, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

RHEOSTATS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth, Racine, Wis. (Foot & Knee 
Control) 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hardwick, Hindie, Inc., Newark 5, N. J. 

International Resistance  Co., 409 ON. 


Broad, Philadelphia 8, Pa. 
Mepco, Inc., 37 Abbett Ave., Morristown, 
N. J 
Controller Co., 5309 
Chicago 40, Ill. 
4805 Flournoy, 


National Electric 
Ravenswood Ave., 

Ohmite Mfg. Co., 
cago 44, Ill. 

Rex Rheostat Co., 3 
win, N # 

Ward Leonard Electric Co., 34 
Mount Vernon, N. Y 

Westinghouse Elec. Corp., P. 0. 
Pittsburgh 30, Pa. 


Chi 
Foxhurst Rd., Bald- 
South, 


Box 8458, 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 
General Plate Div., Metals & Controls 


Corp., 410 Forest, Attleboro, Mass. 
(Precious Metal) 
Wesche Electric Co., B. A., 


Cincinnati 10, Ohio 


1626-22 Vine, 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 
Cuyahoga Spring Co., 10270 Berea Rd., 
Cleveland 2, Ohio. 


Eaton Mfg. Co., Reliance Div., Massillon, 
Ohio. 


Peck Spring Co., The, 12 Grove Ave., 
Plainville, Conn. 

Waldes Kohinoor, Inc., 47-10 Austel 
Place, Dept. EM-91, Long Island City 
i ma ee 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 


Jackson Blvd., Bellwood, Il. . 
Milford Rivet & Machine Co., Dept. EM, 
871 Bridgeport Ave., Milford, Conn. 

RIVETS. See Fasteners. 
ROLLER BEARINGS. See Bearings, Ball 


and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

General Elec. Co., Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass 

Lord Mfg. Co., Erie, Pa. 


SAWS, COMMUTATOR. See Commuta- 


tor Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 


Tools, Portable. 
SCREW-DRIVING MACHINES 
Detroit Power Screwdriver Co., 2819 W. 
Fort, Detroit 16, Mich. 
Keller Tool Co., Grand Haven, Mich. 
(Pnuematic. ) 
SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics.) 
Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 
Blake & Johnson C., 1495 Thomaston 


Ave., Waterville 48, Conn. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, R. I. 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio. 

Peck Spring Co., 12 Grove Ave., Plain- 
ville, Conn. 

SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com- 
pounds. 

SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


ELECTRICAL 





























































SEALS, OIL and GREASE 

Chicago Rawhide Mfg. ¢ 9 
Ave., Chicago 22, fia, © 1286 Elston 
Products Mfg. (Co,, 1536 Carrol, 
0 


Ave., Chicago 7, Ill. 
Garlock Packing Co., Palmyra, N 
7 , 2 


Gits Bros. Mfg. Co., 1% Pe’ 
Ave., Chicago 23. Ill. " Kilbourn 
Sea , 5 ville 
-_, -. 45 Willard Ave., Providence 
SELENIUM RECTIFIE 3 
fiers, Dry Metallic. RS. See Reeti- 
SHEETS, ELECTRICAL. 


Electrical. See Steel, 


SIGNAL DEVICES 


Signal Engineering & Mfg. ¢ ah tn 
i4, New York ll, N., Y. Co., 154 Ww. 


SIGNAL LIGHT ASSEMBLIES 
See Lights, Pilots and Indicator, 


SILVER and SILVER ALL 
= yo ag and Contact Pe bee 
(For Solder, see Brazi a 
ae ee razing Alloys, gj). 
Baker & Co., Inc., 

Dp wee Os 


Brainin 


113 Astor, Newark 


Co., C. 8., 233 


York 13, N. Y. Spring, New 
Fansteel Metallurgical C J 
cago, Ill. orp., North Chi- 


General Plate Div., Metals and © 
Corp., 410 Forest, Attleboro. Moe 
Handy & Beeman. 82 Fulton, New York 


Mallory & Co., Inc., P. R., 


lis 6, Ind. Indianapo- 
SLEEVE BEARINGS. See Beari 
Bushings ee Bearings ang 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp.. 565 w 
Washington Blvd., Chicage ¢, Mn W. 
Johns-Manville Corp.,. 22 E. 40. 
York 16, N. Y. , 
Mitchel-Rand Insulation Co., Ine 51 
Murray, New York 7, N. Y. ae 


New 


SLEEVING, SATURATED. sg i 
& Sleeving, Braided Fabric. 7 
SLIDE RULES, CALCULATING 
Kueffel & Esser Co., Hoboken, N, J. 


SLOT INSULATION. 
Insulating; Mica; 
Tubing & Sleeving. 


See Fabrics, 
Paper, Insulating; 
Braided Fabric, 


SLOTTERS, MICA. See C 
Saws and Slotters. . 
SOCKETS and ADAPTERS, RADIO. 


See Plugs and Receptacles. 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 


Arrow-Hart & MHegeman Electric (Co 
pil’ Hawthorn, Hartford 6, Conn. ” 
a zight Co., 900 Broadway 
York 3, N. Y — i 
Drake Mfg. Co., Dept M, 1711 W. 
Hubbard, Chicago 22, Ill. | (Pilot) — 
General Electric Co., Section W11-1122 
Construction Materials Dept., Bridge- 

port 2, Conn 


McGill Mfg. Co., Inc., Valparaiso, Ind. 
Mines Equipment Co., 4223 Clayton Ave., 


St. Louis 10, Mo. 

SOCKETS, FLUORESCENT. See Fluo- 
rescent Lamp Auxiliaries. 

SOCKET SCREW KEYS and 
WRENCHES 

Allen Mfg. Co., Hartford 2, Conn. 

Standard Pressed Steel Co., Box 594, 


Jenkintown, Pa 


SOCKET SCREWS. See 


Fasteners. 
SOLDERING COMPOUNDS 


(Fluxes, Paste, Liquid, Salts, 
Burnley Battery & Mfg. Co., 


ete.) 
North East, 


Chase Brass & Copper Co., Dept. EM 79, 


Waterbury 20, Conn. 

du Pont de Nemours, Inc., E. 1. Wil- 
mington 98, Del. 

Federated Metals Div., American Smelt- 


ing & Refining Co., 120 Broadway, New 
_ . 


York 5, N. : 

General Electric Co., Chemical Dept. 
(8-10), 1 Plastics Ave., Pittsfield, 
Mass. 

Handy & ammen, 82 Fulton, New York 
ee he A 

Kester Solder Co., 4209 Wrightwood 
Ave., Chicago 39, Ill. 

McGill Mfg. Co., Inc., Elec. Div., 250 
N. Campbell, Valparaiso, Ind. 

Ohio Carbon Co., 12508 Berea Rd, 
Cleveland 11, Ohio. 

Westinghouse Elec. Corp., P. 90. Box 


868, Pittsburgh 30, Pa. 


SOLDERING IRONS 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 


Hexacon Electric Co., 177 W. Clay Ave. 


Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Stanley Tools, New Britain, Conn. 

Weller Mfg. Co., 830 Packer, Easton, Pa, 

Vulean Electric Co., Danvers 2, Mass. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING ; 
(For Silver Solders, See Brazing Al- 


loys) 
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Let Strom Help You 


Not only in precision ball bearings, 
but in countless other places, Strom 
has found that the right ball will 
do the iob better. Maybe your 
problem can be solved with the 
use of the proper ball. Why not 
take it up with Strom. 

Strom has been making precision 
metal balls for over 25 years for 
all industry and can be a big help 
to you in selecting the right ball 
for any of your requirements. 
In size and spherical accuracy, 
perfection of surface, unitormity, 
and dependable physical quality, 
there’s not a better ball made. 








PRECISION 
DIE-FORMED 


PAPER TUBES 


Stronger, lighter. Pressure formed for automatic stacking. No forming 






O 
Vv 






after winding. Closer core engineering. Available in Kraft, Fish Paper, 
Cellulose Acetate or combinations. WRITE TODAY FOR SAMPLE TO 
YOUR SIZE AND MANDREL LIST OF 1,000 SIZES. 

Also Mfrs. of 


PRECISION PAPER TUBE CO. Precision Bobbins 


Plant No. 2— 


2035 W. Charleston St., Chicago 47, Ill. 79 Chapel Street 
Hartford, Conn. 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need!? 


meesé) 1) 
(e= 


[om 


* WRITE FOR BULLETIN 8&-DF * 


qi Te AT Te ae Gi ae ee 


sat thot od RE WET MTT MOTT Te CINCINNATI 2, OHIO 
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Rogan Offers a Wide Variety of Stock Molded 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


ROGAN BROTHERS 725,%¢8'ts° ihinois” 
Compression Molders and Branders of Plastics 
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Lower spring costs often can be 
achieved by several different means. You can 
buy them in huge quantities; you can compro- 
mise on springs of inferior quality; you can 
order from an inexperienced source, etc.—but 
there is a more satisfactory way that has enabled 
hundreds of manufacturers to save thousands 
of spring dollars. 

The secret is in the engineering and appli- 
cation of the most practical springs for the 
purpose at the most practical price. It is sur- 
prising how many manufacturers are using 
“fancy” springs that don’t contribute any more 
to product efficiency than a less expensive, more 
practical spring. Lewis Spring Engineers, with 
many years’ experience in the design, manu- 
facture and application of springs of all types, 
take pride in helping you save by recommend- 
ing the right springs for the right price. 

There is a Lewis Spring Engineer near you 
who will be glad to discuss your requirements 
without obligation. Call or write us today. 


LEWIS SPRING & MFG. CO. 


2646 North Avenue, Chicago 47, Illinois 


9 
Ly 


PRECISION 


SPRINGS | 


THE FINEST LIGHT SPRINGS AND WIREFORMS 
OF EVERY TYPE AND MATERIAL 







Kester Solder Co., 
Chicago 39, Il. 


4209 Wrightwood Ave., 


SOLENOIDS 

Automatic Electric Corp., 1033 W. V'an 
Buren, Chicago 7, Ill. 

Cannon Electric Development Co., Dept. 
oo 3209 Humboldt, Los Angeles 31, 
Cal. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Electric Auto-Lite Co., Toledo 1, Ohio 

General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N. Y. 
Guardian Electric, 1627-L W. Walnut St., 
Chicago 12, Ill. 


Leland, G. H., Inc., 111 Webster, Day 
ton 2, O. 

a Inc., 37 Abbett Ave., Morristown, 
y. J. 

National Acme Co., 176 E. 13l1st, Cleve- 
land 8, O. 

R-B-M Div., Essex Wire, Dept. L-4, 
Logansport, Ind. 

Soreng Mfg. Corp., Dept. M99, 9555 
Eden Ave., Schiller Park, Ill. 

Struthers-Dunn, Inc., 150 N. 13th, Phila 


delphia 7, Pa. 
Westinghouse Electric 
868, Pittsburgh 30, 


SPEED INDICATORS. 


Corp., P. O. Box 


Pa. 
See Tachometers 


SPEED REDUCERS 


For Motorized Units, See Motors 
Allis-Chalmers Mfg. Co., 937A 8, 70, 
Milwaukee 1, Wis. 
Ohio Gear Co., 1358 E. 179, Cleveland 


10, Ohio. 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 
Ace Spring Mfg. Co., 77 W. Houston, 


New York 12, N. Y 


American Steel & Wire Co., Cleveland 
13, O. 

Associated Spring Corp., Bristol, Conn 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. : 
Barnes-Gibson-Raymond, Div. Associated 


Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 


Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland, Ohio. y ee 
Dunbar Bros. Co., Div. Associated Spring 


Corp., Bristol, Conn. 


Gibson Co., William D. (Div. Associated 


Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Ill. " 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. (Beryllium 


Copper.) 

Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. 
Instrument Specialties, Inc., 
Blvd., Little Falls, N. J. 
Copper) a 
Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 


525 Central 


254 Bergen 
(Beryllium 


Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. - 
Peck Spring Co., 12 Grove Ave., Plain 

ville, Conn. 
Raymond Mfg. Co., Div. Associated 


Spring Corp., Corry, Pa. 
U. S. Steel Wire Spring Co., 
ney Ave., Cleveland 5, O. 
Wickwire Spencer Steel Div., 


7800 Fin 


The Colo 


rado Fuel & Iron Corp., 2 New Bond, 
Worcester 6, Mass. 

STAINLESS STEEL. See Steel, Com 
mercial Forms and Grades. 

STAMPING METAL 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. : 

Ace Spring Mfg. Co., 77 W. Houston, 
New York 12. N. Y. ; 

Aluminum Goods Mfg. Co., Manitowoc, 
Wise. 

American Brass Co., Waterbury 88, Conn. 

Barnes Co., Wallace (Div. Associated 


Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div., Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 
Chase Brass & Copper Co., EM 79, 
Waterbury 20, Conn. 
Dayton Rogers Mfg. Co.. 


Dept. 


12th 


2835 8S. 


Ave., Minneapolis 7, Minn. 
Dunbar Bros. Co. (Div. Associated Spring 
Corp.). Bristol, Conn 


Electric Auto-Lite Co., Toledo 1, Ohio. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn§ Ave., 
Chieago 4, Tl. 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Hubbard Spring Co., M. D., 525 Central 


Ave., Pontiac 12, Mich. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, R. I. 

Ohie Div., Associated Spring Corp., 1712 
East First St., Dayton. Ohio. 


Patton-MaeGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 
Ravmond Mfg. Co. (Div. Associated Spring 


Corp.). Corry, Pa. 


Revere Copper & Brass. Inc., 230 Park 
Ave., New York 117, N. Y. 

Shakeproof, Inc., 2501 Keeler Ave., Chi 
eago 39, Ill. 

United-Carr Fastener Corp... Cambridge 
12, Mass. 

Wrought Washer Mfg. Co., 2200 S. Bay, 


Milwaukee 7, Wisc 


STAMPINGS, NON-METALLIC 
Baer Co., N. S., Montgomery, Hillside 5, 


N. J. (Fibre) 
Richardson Co., Lockland, Cincinnati 15, O 


STARTERS, FLUORESCENT 


See Fluorescent Lamp Auxiliaries. 
STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 





STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grag, 
Alley * 


Bars fA) 
Carbon (C) 
Coated (D) 
Sheets and strips (8) 
Enameling (B) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical) 


American Steel & Wire Co, 

ior, Cleveland 13, 0. (SN) °2* Super- 
American Nickeloid Co., P 

(DS) (Nickeloid) (Preplated) . 2 
Barnes ~. Wallace (Div. Associateg 
Spring Corp.), Bristol 

(Spring) stol, Conn, (8-CQ) 
Carnegie-Illinois Steel Corp., 2102 Car 


negie Bldg., Pittsburgh 30 
(8-ACDN) (T-ACN) F® (BAC) 
Driver Co., Wilbur B., 150 River 


Newark 4, N. J. (Stain yird) 
Eaton Mfg. Co., eel Wind 


ton Reliance Diy., Massi}- 


—* Sons Co., John A., Trenton 2, 


Side Ave, 


Ryerson & Son, Inc., Joseph 
Ill. (ABCDENST) ph T., Chieage, 
Timken Roller Bearing Co., 


8 
Diy., Canton 6, O. teel & Tube 


(B-AN) (T-AC) 


STEEL, ELECTRICAL (Sili 
Sheets and Strips. — 
Carnegie-Illinois Steel Corp., 2109 
negie Bldg., Pittsburgh 30, Pa ee: 
nee & Son, Inc., Joseph T., Chicago 


STRAIN 
Clamps, 


RELIEFS. 
Strain Relief. 


See Grips and 


STRIPPERS, WIRE 


Ideal Industries, 
Sycamore, II. 

Pyramid Products Co., 
Chicago 16, Ill, 

Wire Stripper Co., 
East Cleveland, O. 


Inc., 1008 Park Ave,, 


2224. 


State, 


1729 Eastham Ave, 


STRIPPING COMPOUNDS. See 


: c é > 
ing Compounds, Metal. ws 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, 
Fourth, Harrisburg, Pa. 
Boe wd. N. 8., Montgomery, Hillside 
Burke Electric Co., Div. of Marathon 
Electric Corp., 3910 W. 12th, Erie, Pa, 
<a Engineering Co., New York 54, 


Inc., 1504 N. 


Chase Brass & Copper Co., Dept. EM 79 
Waterbury 20, Conn. , 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Howard B. Jones Div., Cinch Mfg. Corp., 
1026 8S. Homan Ave., Chicago 24, Ill 

Soreng Mfg. Corp., Dept. M910, 9555 
Eden Ave., Schiller Park, Ill. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 


(Toggle Slide, Rotary) (P) 
Remote Control 
Selector (Rotary Tap) (8) 


Through-Cord Snap (T) 
Centrifugal (X) 
(See also Circuit Breakers; Push But- 
ton Stations; Controllers, Motor; Re- 


lays; Timers) 
Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 
Allis-Chalmers Mfg. Co., 937A 8, 170, 
Milwaukee 1, Wis. (RS) 


Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, N. Y. (CD 
GHR) . 

Almo Mfg. Co., 477 Washington, New- 


ark 5, N. J. (D) 
American General Thermostat Corp., 2060 
Bronx, New York 60, N. ¥. 


Arrow-Hart & MHegeman Electric Oo. 
103. Hawthorn, Hartford 6, Com. 
(ACDHKMPRT) 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. (GR) 

Automatic Electric Corp., 1033 W. Van 
Buren, Chicago 7, Ill. (HLNR) 

Automatic Switch Co., 393 Lakeside 
Ave., Orange, N. J. (HLNR) 

Brown Instruments Div., Minn $ 
Regulator Co., 4466 Wayne ve., 
Philadelphia 44, Pa. (D) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Cramer Co., R. W., Centerbrook, Conn. 
(G) 

Durakool, Inc., 1010 N. Main, Elkhart, 
Ind. (D) 

Edison, Thomas A., Inc., Instrument 
Div., 296 Lakeside Ave., West Orange, 
N. J. (FG) 

Euclid Electric & Mfg. Co. 54 Ed 


wards, Madison, Ohio (CLRX) 
Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. (HOS) 
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When You Know These 
SIMPLE TRICKS! 


New 20-page handbook of pro- ‘ | | 
fessional soldering. Covers =. See 

ing methods—DO’s an . Sw 
DON'T’e—difiicult operations— Sete C fy 4 34 ) A 
fluxes and solders. No hard 
studying, no technical talk, 
every point made clear by easily- 
understood illustrations. Not a 
catalog. The pocket reference 
book you’ve been wanting. Send 

Se 













FOR LAMINATIONS AND PRECISION STAMPINGS 


Motor and electrical parts manufacturers using 
carbide dies realize substantial savings. These 
tungsten carbide dies have a life expectancy 20 
to 60 times that of steel dies; reduce costs accord- 
ingly. For full information on how you can cut 
your costs, write, wire, or telephone. 








When you send for your Guide fo 
Easy Soldering, be sure to ask about 
new Weller Soldering Guns. They're 
a handful of soldering convenience— 
better from tip to grip. 


WELLE COMPANY 


830 Packer Street * Easton, Pa. 









TOOL AND 
DIE COMPANY 


1780 Southfield Road « Lincoln Park 25, Michigan 





POWREX MERCURY SWITCHES 


Proven Dependability Since 1929 





Complete range 
of designs and 


capacities up to 





30 amperes. 
Write for 
Bulletin M10 
POWREX SWITCH COMPANY 
P. O. Box 206, Watertown 72, Mass. Factory-fitted to most Clar- 


| ostat carbon and wire- 
wound controls. 


ww 


Control-to-ground break- 
down rating better than 


10,000 volts. 
%& Just the thing for TV sets, oscillo- 


* graphs and other high-voltage electronic 
assemblies. Safe operation! Improved 
design—straight-through plastic shaft. 
Simpler. Better. Cheaper. * Write for 
details. Let us quote. 


New design eliminates 
troublesome backlash. Per- 
mits more critical settings. 


| 
Tats 


Ae 


CLAROSTAT MFG al a a 


- W. CRAMER COMPANY, INC. 
River St., Centerbrook, Conn. 





ELEVENTH ANNUAL PRODUCT DESIGN NUMBER ® 345 








No. 32—Product of 
Westinghouse Electric 


Corporation 
Meadville, Pa. 


| CLOSTEMP 
THERMOSTAT 









Chace Thermostatic Bimetal maintains the 
“hairline” control that has sold more than 
3,000,000 Westinghouse thermostats. Typical 
of these is the Clostemp water heater thermo- 
stat shown above. The dependable response 
of Chace Bimetal assures precision control, 
while positive snap action is obtained through 
a pre-stressed shape pressed into the bi- 
metal element. 


Requirements for the thermal element in the 
Clostemp include high torque and deflection 
rates in a temperature range between 120°F. 
and 170°F., making Chace No. 2400 the ideal 
bimetal for this application. 


The ideal actuating element for your product 
in the fields of temperature response, control 
or indication can be found in one of the many 
bimetals comprising the Chace line. All are 
available in strip form or finished pieces 
fabricated to your specifications. Build maxi- 
mum salability and customer satisfaction into 
your product . . . specify dependable Chace 
Thermostatic Bimetal for the actuating element. 
Our engineering department will be glad to 
assist in selecting the proper bimetal for 
your requirements. 


w. M. CHACE co. 


LEP IATSPLTLT ETA Lae P79 OF Bimetals 
TROIT 9, MICH 
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Federal Telephone and Radio Corp., 
100 Kingsland Rd., Clifton, N. J. (NS) 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
(F) 

Qunanid Controls, 801 Allen Ave., Glen- 
dale 1, Cal. (G) 

General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N. 
(ABCDEFGHJKMNOPRST) 


Guardian Electric, 1627-L, W. Walnut 
St., Chicago 12, Ill. (CFGHN) 

Heineman Electric Co., 99 Plum, Tren- 
ton, N. J. (O) 

Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill. (L) 


Landis & Gyr, Inc., 104 Fifth Ave,, 
New York 11, N. Y. (G) 

Leland, G. H., Inc., 111 Webster, Day- 
ton 2, Ohio, 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 


Master Electric Co., Dayton 1, O. (C) 


McGill Mfg. Co., Inc., Electrical Div., 
250 No. Campbell, Valparaiso, Ind. 
(KP) 

Mercoid Corp., 4227 W. Belmont Ave., 


Chicago 41, Tl. (ABCDEF) 
Micro-Switch Div.. First Industrial Corp., 
Freeport, Ill. (BFLS) 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. (waterproof) 


National Acme Co., 170 E. 131st, Cleve 
land 8, O. (BP) 

Ohmite Mfg. Co., 4805 Flournoy, Chi- 
cago 44, Ill. (8) 

Powrex Switch Co., P. O.. Box 206, 
Watertown 72, Mass. (D) 

R-B-M Division, Essex Wire Corp., 
Dept. L-10, Logansport, Ind. 
Robertshaw-Fulton Controls Co., Youngs 


wood, Pa. (FM) 

Slater Electric & Mfg. Co., Woodside, 
N. J. (BDKLMOPST) 

Soreng Mfg. Corp.. Dept. M99, 9555 Eden 
Ave., Schiller Park, Il. 

Spencer Thermostat Co.. Div. of Metals 
& Controls Corn., 110 Forest, Attle 
boro, Mass. (EF) 

Square D Co.. 4041 N. Richards, Mil 
waukee 12. Wis. (ABCEFLOPR) 


Stackpole Carbon Co., St. Marys, Pa. 


(P) 


Struthers-Dunn. Inc., 150 N. 13th, Phil- 
adelphia 7, Pa. 

Telechron. Inc., 2€0 Union St., Ashland, 
Mass. (G) 


Maxson 
ns ee 


Unamax Switch Div. of the W. L. 
Corn.. 460 W. 34, New York 1, 
(BEF) 

Word Leonard Electric Co.. 34 
Mount Vernon. N. Y. (CEGHOR) 

Westinghouse Electric Corp., P. 0. Box 
S68. Pittsburgh 30, Pa. (ABCDEFGH 
OPRS) 

Zenith Electrie Co. 152 W. 
Chicago 10, Til. (HR) 


TACHOMETERS 


Flectro Auto-Lite Co., Toledo 1, 0 
General Electric Co.. Section E668-67, 
Apparatus Dept.. Schenectady 5. N. Y¥ 
Ideal Industries, Inc., 1008 Park Ave., 
Svcamore, Il. 
Reliance Electric & 


South, 


Walton, 


Engineering Co., 


1054 Ivanhoe Roed, Cleveland 10, O. 
Veeder-Root, Inc., Hartford 2, Conn. 
Weston Electrical Instrument Corp., 617 

Frelinghuysen Ave., Newark 5, N. J. 
TAGS, TERMINAL 
National Bard & Tag Co., Dept. 9-997, 

Newport. Ky. 

National Varnished Products Corp., 207 

Randolph Ave., Woodbridge, N. J. 
TAPF. ADHESIVE and COIL 

FASTENING 
Armstrong ee Co., 9509 Arch, Lan- 


caster, 
Insulation Menofecturers Corp., 565 W. 
Washington Blvd.. Chicago 6, TI. 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn 
M'tehell-Rand Insulation Co., Inc., 51 


New York 7, N. Y. 
York, Pa. 


Murray 
Topflight Tape Co., 


TAPE. ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE. INSULATING. See Fabrics, In- 
sulating: Sleeving and Tape, Asbestos; 
Tape. Friction and Splice; Tape & 
Sheeting. 

TAPE, FRICTION and SPLICE 

General Electric Co., Chemical Dept. 
(8-10), 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 


Washington Blvd., 
Irvington a. & 
vington 11. N. 


Chicago 6, TI. 
Insulator Co., Ir- 


Johns- Manville . 22 E. 40, New 
York 16, N. Y. 

Minnesota Mining & Mfg. Co., 900 Fau- 
auier Ave.. St. Paul 6, Minn. 

Mitchell-Rend Insulation Co., Inc., 51 
Murray. New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

Okonite Co.. Passaic, N. J. (Manson, 
Okonite, Panther, Dragon) 

TAPE, MICA. See Mica. 

TAPE and SHEETING, SYNTHETIC 
RESIN 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

National Varnished Products Corp., 207 


Randolph Ave., Woodbridge, N. J 
New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape. 


ELECTRICAL 





TAPES, MEASURING 


Keuffel & Esser Co., Hoboken, x I 
TEMPERATURE CONTROLS 
See Switches; Thermostats, 


TERMINAL BLOCKS. See Strips, 


TERMINALS. See Lugs and Terminals 
TESTING 
ments. 


INSTRUMENTS. See Ingtry. 


THERMAL SWITCHES. See Switches, 


THERMOCOUPLES 


Brown Instruments Div., 
ulator Co., 4466 
delphia 44, Pa. 

General Electric Co., 
Apparatus Dept., 

Hoskins Mfg. Co., 

Rockbestos 


Minneapolis - 
Ww ayne Ave., Phe 


Section E668- 67, 

Schenectady 5, N, a 

a Detroit 8, Mich. : 
roducts Corp., N 

4, Conn. ~ ive 


Westinghouse Electric Corp., P 
868, Pittsburgh 30, Pa. 0. Bes 


THERMOMETERS 


Edison, Inc., Thos. A., 
296 Lakeside Ave., W. 

Electric Auto-Lite Co., Toledo 1 

Weston Electrical Instrument On 617 
Frelinghuysen Ave., Newark 5, N. 1. 


Instrument Div., 
Orange, : 
Ohio, 


THERMOPLASTIC WIRE. Se 
Cable, Insulated. so Wire ang 


THERMOSTATIC BIMETALS 


a & Co., Inc., 113 Astor, Newark § 
= , 


Brainia Co., C. §., 233 Sprin 
York 13, N. Y. - = 
Chace Co., W. M., 1608 Beard 
Detroit 9, Mich, a, 
General Plate Div., Metals and Controls 
Corp., 410 Forest, Attleboro, Mass, 
THERMOSTATS 


American General Thermostat Corp., 2069 
me > 


Bronx, New York 60, } 
Barber-Colman Co., Rockford, Il. 
Edison, Inc., Thos. A., Instrument Diy, 

296 Lakeside Ave., W. Orange, N, I 
Electro-Therm, Inc., 8024 Georgia Ave., 


Silver Spring, Md. 
Fenwal, Inc., 51 Pleasant, Ashland, Mags, 
General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y, 
Master Electric Co., Dayton 1, O. 
Mercoid Corp., 4227 W. Belmont Ave., 


Chicago 41, Ill. 


Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 
Spencer Thermostat Div., Metals & Con- 


trols Corp., 110 Forest, 
Westinghouse Electric 
St., Meadville, Pa. 


Attleboro, Mass. 
Corp., 180 Mercer 


TIMERS, MOTOR 


Allen-Bradley Co,, 1316 8S. Second, Mil- 


waukee 4, Wis. 
Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 
Cramer Co., R. W., Centerbrook, Conn. 
General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N. Y. 
Hansen Mfg. Co., Inc., Princeton 3, Ind. 
Haydon Co., A. W., North Elm, Water- 

bury, 32, Conn. 
Mercoid Corp., 4227 W. 

Chicago 41, Il. 

Potter & Brumfield, 549 W. 

Blvd., Chicago 11, Ill. 


Belmont Ave., 


Washington 


Sangamo Electric Co., Springfield, Ill. 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis 


Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

Telechron, Inc., 200 Union, 

Ward Leonard Elec. Co., 
Y 


Vernon, N. 


Ashland, Mass. 
34 South, Mt. 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
Zenith 152 W. Walton, 


Electric Co., 
Chicago 10, Ill. 
TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


Keller Tool Co., Grand Haven, Mich. 
(Pneumatic) 

Loyd Scruggs Co., 1022 N. Sixth, St. 
Louis 1, Mo. 


Stanley Tools, New Britain, Conn. 


TRACING CLOTH, FILM and PAPER 


Arkwright Finishing Co., Providence, R. I. 
Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 
Post Co Frederick, 3650 N. Avondale 
Ave., Chicago 18, Ill. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent Lamp Aur- 


iliaries. 

TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp., 3510 Water, Cuba, 
NN. . Ee 

Allis-Chalmers Mfg. Co., 937A 8, 70, 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, Winsted, 


Conn. 
Federal Telephone and Radio form. 100 
Kingsland Rd., Clifton, N. J. 
Ferranti Electric, Inc., 30 Tocketeller 
Plaza. New York 20 N. ¥ 
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Randall 
graphited bushings 
frap abrasives, 
protect shafts 


Damaging abrasive 
particles don’t score 
shafts that roll on 
Randalls. 


They’re sunk without a 
trace in the plugs. . . 
or grooves .. . of 
lubricating graphite 
that are actually part 
of the bearing surface. 





Cutaway shows how graphite 
plugs are staggered for complete 
lubricating coverage. 


Write for Bearing Catalog GB-43, showing many types of 
graphited, phosphor bronze bushings 


609 West Lake Street, Dept. 1015, Chicago 6, Illinois 


SPECIAL 
ELECTRONIC 


Custom engineered—oany size, 
type or form. Small quantities 
from 1 to 1000. 


ATLAS COIL WINDERS, INC. 


STATE ST. STAMFORD, CONN. 
Tel. 3-0335 





MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 
of Air- Gas-Oil-Brine 
Hot or Cold Water, etc. 

Send for Catalog 


MAGNATROL VALVE CORP. 


66 FIFTH AVENUE HAWTHORNE, N. J. 
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IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 


ea 








KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 


Thé PROGRESSIVE 


MANUFACTURING CO. 
44 NORWOOD ST. 
TORRINGTON, CONNECTICUT 
























ENLARGED VIEW 
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offers you compression and injection molding, ex- 
truding, stamping, machining, and other fabri- 
cation of Ace Hard Rubber, Okon, Ace-Saran, 
cellulose acetate, ethyl cellulose, polyethylene, 
and other plastics. A gold mine of helpful infor- 
mation is available free. Just write on your com- 









To be specific, American Hard Rubber Company | 








pany letterhead for the new HARD RUBBER & | 
PLASTICS HANDBOOK. 


Oe 











| 











HARD RUBBER ond OTHER mrontaas PLASTICS 
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MERCER STREET © a YORK 13, N. 

















General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Standard Transformer Co., Warren, 0O. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 
Acme paerate Corp., 3510 Water, Cuba, 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Controls Co., 801 Allen Ave., 
Glendale 1, Calif. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N . 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 


Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. 

Nothelfer Winding Laboratories, 
marle Ave., Trenton 3, N. J. 

Union Electric Products Co., 
Edison Place, Newark 2, N. J. 

Wagner Electric Corp., 6454 
Ave., St. Louis 14, Mo. 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 


11 Albe 


Inc., 24 
Plymouth 
Box 


. © 


Acme Electric Corp., 3510 Water, Cuba, 
i = 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J 

Ferranti Electric, 30 Rockefeller Plaza 
New York 20. N. 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, L 

Hevi Duty Elec. Co., Milwaukee 1, Wis 

Nothelfer Winding re 11 Albe 
marle Ave., Trenton ° 

Peerless Electrical Prod. Div., Altec-Lan- 
sing Corp.. 1161 N. Vine St., Holly 
wood 38, Cal. 

veaeersamans, VARIABLE 
VOLTAGE 

Acme te Corp., 3510 Water, Cuba, 
N. 

Hevi Duty Elec. Co.. Milwaukee 1, Wis 

Superior Electric Co., 98109 Meadow 
Bristol, Conn. 

TUBES, CATHODE RAY 

General Electric Co Electronics Dept 
Schenectady 5, N. Y 

TUBES, ELECTRON (Industrial) 

a, Inc 27 Sussex Ave., Newark 
4, 

Federal Telephone and Radio Corp., Dept 
E-316, 100 Kingsland Rd., Clifton 
N. J. 

General Electric Co Electronics Dept 
Schenectady 5. N E 

Westinghouse Electric Corp., P. O 30x 
868, Pittsburgh 30, Pa 

TUBES, METALLIZED GLASS. See 
Glass, Technical. 

TUBES, PHOTOELECTRIC. See Photo 
electric Cells & Tubes 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass,’ Bronze and Copper 


TUBING, FIBRE. See Fibre 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. Mica. 
TUBING, NICKEL and NICKEL AL- 
LOY 


See 


Waterbury 88, Conn 
Metals and Controls 
Attleboro, Mass 
Co., Inc., 67 


American Brass Co., 
General Plate Div., 
Corp., 410 Forest, 
International Nickel 
New York 5, N. Y. 
Revere Copper & Brass, 
New York 17, N. Y¥ 


TUBING, PAPER 


Wall 


Inc., 230 Park 


Paramount Paper Tube Corp., 612 Lafay 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Tl. 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING, STEEL. See Steel, 
Grades and Forms. 


TUBING and SLEEVING, 
FABRIC. Textile or 


Commercial 


BRAIDED 
Glass-F ibre, 


treated with lacquer, varnish or syn- 
thetic resin. 

Bentley, Harris Mfg. Co., Dept. M-36, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, i>. ee 

General Electric Co., Chemical Dept 
(8-10), 1 Plastics Ave., Pittsfield, Mass 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, TI! 


ELECTRICAL 








& Insulator Co, 


Irvington Varnish . 
ington 11, N. J. Inv. 
Mitchell-Rand Insulation © 
Murray, New York 1, N, y mo 
National Electric Coil Co., © 
Ohio. + Columaiona “16, 
National Varnished Product: 
Randolph Ave., Woodbridge, Pj, 2M 
Owens Corning Fiberglas Corp,,” } 
Products Div., 16 E. 56th St, ~~ 
York 22, N. ¥. 
Varflex Corp., 309 Jay, Rome, N. Y¥. 
Westinghouse Electric Corp., P, ‘9, Box 


868, Pittsburgh 30, Pa. 


TUBING and SLEEVING, 
Plastic. Extruded 


~~ & Co., William, 
Y. 


276 F 
New York i0, N. mS ourth Ave,; 


General Electric Co., Chemie 
(8-10), 1 Plastics Ave., Pituafiela, Dest 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, 11. 
Irvington Varnish & Insulator Co., fry. 
ington 11, N. J. 
Mitchell- Rand Insulation Co., 51 
New York 7, N. Y. ene. 


National Varnished Products Corp., 207 


Randolph evs. Woodbridge, N. J, 
National Vulcanized Fibre Co., Wil 
ton 99, Del. — 
New Jersey Wood Finishing Co., Elee- 
trical Insulation Dept., Woodbridge, 
N. J. 
Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 
Varflex Corp., 309 Jay, Kome, N. Y. 


TUNGSTEN 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chj- 


cago, Ill. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, MICA. See Mica Un- 


dercutters. 


VACUUM TUBES. See Tubes, 
Ray; Tubes, Electron. 


Cathode 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 393 Lakeside Ave,, 


Orange, 

Barber-Colman Co., Rockford, I. 

Brown Instruments Div., Minneapolis Reg- 
ulator Co., 4466 Wayne Ave., Phila- 


delphia 44, Pa. 


Clark Cooper Co., 425 Market, Palmyra, 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section 2668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Magnatrol Valve Corp., 67 Fifth Ave., 
Hawthorne, N. J. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, TM. 


Skinner Electric Valve Division, Skinner 


Chuck Co., 130 Belden Ave., Norwalk, 
Conn. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
VARNISHED FABRICS. See Fabrics, 


Insulating. 


VARNISHES, COMPOUNDS AND 


RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Corp.. Unit of Union Carbide 
& Carbon Corp., Dept. _A-20, 30 «&E. 
42nd, New York 17, N. 

Borthig Co., Inc., George c. . P. 0. Bor 
115, East Rutherford, N. 

Brand & Co., William, 276 ‘ pourth Ave., 
New York 10, N. Y¥ 

Celanese Corp., 180 Madison Ave., Dept. 

5-J, New York 16, N. Y. 

Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., Inc., E. L, 
Finishes Dept., Wilmington 98, Del 

Durez Plastics & Chemicals, Inc,, 1310 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Chemical Dept. 
(8-9), 1 Plastics Ave., Pittsfield. Mass. 

Insulation Manufacturers Corp., 565 W 


Washington Blvd., Chicago 6, Til. 


Irvington Varnish and Insulator Co., Irv- 
ington 11, N. 

Mica Insulator Co., Schenectady 1, N. ¥. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 
Monsanto Chemical Co., Plastics Div. 
Dept. EMP-22, Springfield 2, Mass. 
National Electric Coil Co., Columbus 16. 
Ohio. 

Westinghouse Elec. Corp., Dept. 26, P. 0. 
Box 868, Pittsburgh 30, Pa 

Zovhar Mills, Inc., 117 Twenty Sixth, 
Brooklyn’ 32, N. Y. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VOLTAGE REGULATORS. See_ Regu- 


lators, Voltage; Transformers, Variable 
Voltage. 
VOLTMETERS. See Instruments. 
WASHERS, BEARING. See Bearings and 
Bushings. 
WASHERS, INSULATING 
See special material. 
WASHERS, METAL. See Fasteners. 
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99% Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 


ISUALIZE a market checker board with more than 
1800 squares...each square representing a different 
type of machine, appliance, apparatus or equipment—all 
electrical in their operation or use. 

Visualize a market comprising all the manufacturers 
of each of these products — from adding machines to 
x-ray equipment, from grills and griddles to lathes and 
locomotives, 

Visualize a market made up of the designers, engineers 
and executives who are responsible for the development 
of all these products, and who select and specify all the 
things that go into their manufacture... materials, metals, 
electrical and mechanical parts, equipment, finishes, etc. 

That is the broad and diversified market you reach when 
your advertising appears in the pages of this publication. 

ELECTRICAL MANUFACTURING strikes a common 
chord among the designers of all electrical products 
because it deals with their basic interests and problems 
...the application of power and control, the integration 
of heat, light, electronics, the specification of all electri- 
cal and associated mechanical elements. 

Through this singleness of editorial policy, the makers 
of all electrical products are merged into a single market 
unit... yours to cultivate for volume sales. 


THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y 
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COIL WINDINGS 


call for Coto-Coil 


Coto-Coil engineers are here to 
help you solve your coil problems. 
Whatever your requirements, Coto- 
CoiJ quality always assures the 
“best for the least’. 


BOBBINS 


ACETATE INTERLEAVE 
(Coalesced) 


PAPER INTERLEAVE 
COTTON INTERWEAVE 
TAPED FORM WOUND 


UNIVERSAL SINGLE OR 
MULTI-PIE CROSS WOUND 



















WAXES AND COMPOUNDS 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. A-20, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 8445 Howard, Skokie, Til. 

Dow Corning Corp., Midiand, mm... 

General Electric Co., Chemical Dept., 
(8-10), 1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

Zophar Mills, Inc., 117 Twenty Sixth, 
Brooklyn 32, N. Y. 


WEDGES AND PEGS, ARMATURE 


N. S. Baer Co., 7 Montgomery, Hillside 
5. N. Jd. 

General Electric Co., Chemical Dept. 
(8-10), 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell- Rand Insulation Co., Inc., 51 
Murray, New York 7,°N. Y. 

National Vulcanized Fibre Co., 
ton 99, Del. 


WELDING EQUIPMENT 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(ARC) 

Westinghouse Electric Corp.. P. O. Box 
2025, Buffalo 5, N. Y¥. (Flexarc) 


Wilming- 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 88, Conn. 

American Steel & Wire Co., Cleveland 
13, O. 

Anaconda Wire and Cable Company, 25 
Broadway, New York 25, N. Y. 

Cornish Wire Co., Inc., 15 Park Kow, 
New York 7, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. .Y. 

Roebling’s Sons Co., John A., Trenton 
9 WN 


Rome Cable Corp., Dept. E. M., Rome, 
i> Ee 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


American Steel & Wire Co., Cleveland 
13, O. (ABCT) 

Anaconda Wire and Cable Company, 25 
Broadway, New York 25, N. Y 
(ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Tll. (ABTX) 

Boston Insulated Wire and Cable Co., Dor- 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. (T) 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. (BT) 

Electric Auto-Lite Co., Port Huron, Mich. 
(AB) 

Essex Wire Corp., Monticello, Ind. (BT) 

Federal Telephone and Radio Corp., 900 
Passaic Ave., East Newark, N. J. 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn. (ABCX) 

National Electric Prod. Corp., 1313 
Chamber of Commerce Bldg., Pittsburgh 
19, Pa. (A) 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8. Mass. (TX) 

Radix Wire Co., 2800 E. 55th, Cleveland, 
O. (A) 

Rockbestos Products Corp., New Haven 
4. Conn. (AT) 


Roebling’s Sons Co., John A., Trenton 2, 
N. J. 





Plan your entry NOW for the 


12th ANNUAL 


ELECTRICAL MANUFACTURING 


PRODUCT DESIGN 
AWARDS 


COMPETITION 





Rome Cable 
ep tieds BD EM, Rone, 
prague Electric Co., North Ada 

M8, Mass, 


Corp., Dept, 


WIRE FORMS 


Accurate Spring Mfg. Co, 

Chicago 24, Il, > 8817 w, Lake, 
Ace Spring Mfg. & 

New York 12. Nv, °” W> Houston 


Barnes Co., Wallace’ (Di 
peering, Corp. ). Bristol, Stes Assorlated 
arnes-Gibson-Raymond, 6 i 
Detroit 11, Mich.” 4 Miller Are, 
Blake & Johnson Co., 1495 Tho 
Ave., Waterville 48, ‘conn. aston 
Cuyahoga Spring Co., 1027 
Cleveland 2, 0. 10 Berea Road, 
Gibson Co., William D. (Diy 
Spring Corp.), 1800 Clybourn “ied 
Chicago 11, Ill. we 
Hubbard Spring Co., M. D., 59: 
Ave., Pontiac 12, Mich. ” Central 
Peck Spring Co., The, 12 G 
ville, Conn. rove, Plain. 
Raymond Mfg. Co. (Diy, 
Spring), Corry, Pa. 
Titchener & Co., E. H. 
Binghamton, N. Y. 
U. S. Steel Wire Spring Co., 78 
Ave., Cleveland 5. 0O. 7800 Finney 
Wickwire Spencer Steel Div., Th 
rado Fuel & Iron Corp., 2 ’ New M4 
Worcester 6, Mass. 


Associated 
98 Clinton gt, 


WIRE, MAGNET 


Acme Wire Co., 
Haven 14, Conn. 
Anaconda Wire and Cable Company, 95 
Broadway, New York 25, N. Y. 
Belden Mfg. Co., 4633 W. Van Bi 
Chicago 44, Ill. _— 
Chase Brass & Copper Co., Dept. EM 79, 
Waterbury 20, Conn. 
Electric Auto-Lite Co., Port Huron, Mich, 
Essex Wire Corp., Monticello, Ind. 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N.Y. 
Rockbestos Products Corp., New Haven 
4, Conn. 
Roebling’s Sons Co., 


255 Dixwell Ave., New 


John A., Trenton 2, 


N. J. 
Rome a Corp., Dept. EM, Rome, 
N. Y¥. 


WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire. 


WIRE, NICKEL. See Nickel and Nickel 
Alloys. 


WIRE, RESISTANCE 

Boston Insulated Wire & Cable (o., 
Dorchester 25. Mass. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave, 
Detroit 8, Mich. 


WIRE, SILVER. See Silver and Silver 
Alloys; Nickel Silver. 


WIRE STRIPPERS. See Strippers, Wire. 
WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. 
and Assemblies, Wire. 


See Harnesses 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw, Keys and Wrenches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 


New Jersey Zine Co., 160 Front, New 
York 7, N. ¥. 
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COIL SPRING SAYS: 





‘SEALOL 


“Sealol’’ mechanical seals are the an- 





swer to difficult sealing problems on 
rotating shafts: high speeds, high tem- 
peratures, and high pressures. Su- 
perior design and precision manufac- 
ture of ‘‘Sealol’’ assure the depend- 
able performance so vital to aircraft 
and other exacting requirements. 
Write for Engineering information and 


new Bulletin No. 6. 


SEALOL CORPORATION 


45 Willard Ave., Providence 5, R. 1. 


Chicago @ Cleveland @ Detroit e Los Angeles 
New York e Seattle @ San Francisco 











ss =” APPROX. 
wn, 1/3 SIZE 


WHERE SPACE IS A FACTOR 
and Accessibility a Must— 


@ Even after you've tried them all, give us a call and we'll 
show you what quality spring service really is. From 


USE R-B-M INDUSTRIAL CONTACTORS planning to production, U. S. Steel Wire Spring craftsmen 


are ready to put their broad knowledge of spring engi- 


R-B-M Industrial Contactors, with interchangeable nor- | neering to work for you. Let us demonstrate our ability 
mally open and normally closed contacts, can be mounted | ; : 

in minimum space without sacrificing accessibility. You | to turn out your springs and small parts quickly—accu- 
will also find that the initial low cost of R-B-M, plus long rately. 


and dependable performance, will save you money. 

Available in 10 and 15 ampere sizes, 600 volt A.C., 2 to 
8 pole non-reversing—2 to 4 pole reversing. Open and 
enclosed types. Write for Bulletin and Price List on your 
company letterhead. 


No order too large or too small 


Dept. L-10 R-B-M DIVISION OF ESSEX WIRE CORP. 
Logansport, Indiana 


7 U.9. STEEL WIRE SPRING 


| 7800 FINNEY AVE. * MIicuican 6318 
CLEVELAND 5, 0. 
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7000 ITEMS 
IN STOCK 


Nuts 
6 
Bolts 
+ 
Cap Screws 
= 
Machine Screws 
e 
Nails 
ao 
Set Screws 
- 
Pins 
e 
Rivets 
& 
Sheet Metal 
Screws 
Washers 
oe 
Wood Screws 
& 


Aircraft 
Fastenings to 
A-N & Govt. 
Specifications 


ar” 


ee - 
& 


Let Stainless Steel Fastenings Help Cut 
YOUR Costs for Both Production and 


Maintenance in the Field of Electronics! -@ 


Every day, the electronics industry is discover- 
ing more specific ways in which stainless 
fastenings do the job better! They not only 
resist corrosion, vibration and changes in tem- 
perature, but also give you added strength, 
fine appearance, ease in cleaning or reuse and 
non-magnetic quality. Stainless gives you a 
lower ultimate cost through longer life and 
elimination of production interruptions. 


A Note on Your Letterhead Brings 
YOU This Outstanding Reference 
Catalog 


Called by many users the "Bible of the 
Stainless Steel Fastening Industry,” 
Anti-Corrosive's new catalog gives a 
complete listing of more than 7,000 
items IN STOCK! Send us a note on 
your letterhead requesting Catalog 








- WICKWIRE SPENCER SPRINGS. | 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL & IRON CORPORATION 


Spring Sales Office & Plant—2 New Bond Street, 
Worcester 6, Mass. 
Executive Office—500 Fifth Ave., New York 18, N. Y. 


Sales offices—Boston + Buffalo + Chicago * Denver 
Yotroit * New York * Oakland (Cal.) © Philadelphia 


DIRECTOR OF ENGINEERING 


To head engineering and research departments 
of leading manufacturer of Aircraft and Indus- 
trial Electro-Mechanical equipment. Must have 
proven record of experience and ability in this 
specialized field, particularly with regard to 
mechanical design. Substantial salary plus 
royalty on new designs. Box O-133, ELEC- 
TRICAL MANUFACTURING, 1250 Sixth Ave., 
New York 20, New York. 


ate used ih 


¢ Fans 

* Heaters 

« Mixers 
Toasters 
Recorders 
Bus. Machines 
Projectors 
Sterilizers 
Displays 


ORDER SLATER SWITCHES 
IN 1.000 OR 1,000,000 LOTS . 
SLATER | 


ELECTRIC & MFG. CO., Inc. 
Woodside, N. Y. 
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FOR EACH JOB ...... 











The right Stanley screw drivers for each 
job save valuable man-hours. Give a 
good man good tools . . . the right size, 
type and style for the different screws 
he’s driving. See your industrial distribu- 
tor. Stanley Tools, New Britain, Conn. 


STANLEY No. 25 ... blade lengths 3” up to 12”; 
deeply fluted hardwood handle; alloy steel blade 
tempered entire length. Bolster construction locks 
blade into handle and provides greater strength, 


STANLEY No. 2702... for Nos. 5 to 9 Phillips 
Recessed Head Screws, most commonly used 
sizes. Tempered blade secured in deeply fluted 
hardwood handle by ears swaged on shank. Other 
sizes available. 


STANLEY No. 1009... handy for tight places. 
Blade 1%" long. Many other sizes in this popular 
construction. Unbreakable composition handle 
and special analysis alloy steel blade. 


THE TOOL BOX OF WORLD 


Reg. U.S. Pat. Off. 


HARDWARE + HAND TOOLS 
ELECTRIC TOOLS * STEEL STRAPPING 





STANLEY 











No. 25 No. 2702 No. 1009 





TIME SWITCHES + 
ue ee eel la ltt Mitel tas 
RELAYS + Open or 
Can Type 


oad, for every - 


Automatic preci- 
et the most 


For any ! 
stallation, 
sion products me 
rigid specifications. 


WRITE “7aday FOR CATALOG 


In SWITCHES, FLASHERS and RELAYS 

SUC Maca Tears 
LCL a ae LT 
DIAMOND SEAL for 

<, DIAMOND QUALITY. 


-_ > 


Automatic Li 


60 STATE STREET 
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* MANKATO, MINN, 









UNDER SEVERE CONDITIONS 


Three years ago Sangamo successfully pioneered the 
FIRST molded tubular capacitor. The experience 
gained in these three years is now applied by new 
effective manufacturing methods, and proven by 
special exhaustive tests which invariably exceed the 
requirements of actual service conditions. 


85° C Performance: Excellent. Trouble-free long-life 
operation in spite of the high temperatures en- 
countered in auto radios, television receivers, or 
any other application where high temperatures 
cause trouble. 


Humidity Resistance: Excellent. Results show insulation 
resistance practically unchanged under severe 
conditions of humidity. 


Immersion Resistance: Excellent. Far surpasses any ex- 
isting specification requirements. Insulation 
resistance not impaired. 


Exposure Resistance: Excellent. Accelerated exposure 
test comparable to prolonged field exposure, but 
more severe, results in no change in performance 
ability. 


Mechanical Strength: Excellent. Leads resist breaking 
or pulling out, even when handling is extremely 
rough. 


Remember this about Sangamo Type 30 Tubulars: 
They are molded at low pressure. This means their 
elements are undamaged in fabrication. It also means 
longer life, greater dependability, and the absence of 
“hot spots.”’ A trial of Sangamo Molded Tubulars 
will convince you! 


S$C4ag912 


ELECTRIC COMPANY 





In Canada: Sangamo Company Limited, Leaside, Ontario - 
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FoRMVAR MAGNET WIRE, insulated with vinyl acetal 
resin varnish, is abrasion resistant. Under heavy wind- 
ing tension it elongates to the breaking point of the 
copper wire without cracking or rupture of insulation. 


The Formvar film will not become brittle after pro- 


longed exposure to high operating temperatures”. Space 


factor is identical with plain enamel. 
Formvar resists moisture and treating solvents such 
as petroleum naphtha and coal tar derivatives. In di- 


electric strength, it withstands 1000 volts per mil. ee oes ree 


° ° “ ° “Hottest-spot” temperature of 105° C which 
(.001”) of insulation. For complete detailed informa- te. rise of 65°C ge. — of 40°C. 
tion on magnet wire and coils, write Anaconda Wire 


and Cable Company, 25 Broadway, New York 4, N. Y. 2 sal 
or 20 N. Wacker Drive, Chicago 6, Illinois. oon aE 


LOOK To Sruconda FOR ENGINEERED MAGNET WIRE AND COILS 
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Accurate Spring Mf. Bie ieee. oe 

Co., Ine. . 327 

Ace Spring Mfg. 7 222 
Acme Electric Corp. ee 

The 

Acme Wire Co., 316 
‘Advance Electric & Relay Co. 
Aireraft Marine Products, Inc. ..70, 71 
Air Express Div., Railway Express, Inc. .. 342 
Akron Porcelain Co. . 57, = 
Allen-Bradley Co. . 55, * 
Allen Mfg. Co. “ 232 
Alliance Mfg. Co. 
Allied Control Co., Inc. 47 
Allis-Chalmers . 22, 23 
Allmetal Screw Products Co. 216 
Almo Mfg Co. .... — 
Aluminum Co. of America 42, 262 
Aluminum Goods Mfg. Co. 211 
American Brass Co., The 205, 337 
American Felt Co. 84 
American Gas Accumulator Co. 341 
American Hard Rubber Co. 348 
American Lava Corp. . 165 
American Screw Co. 157 
American Steel & Wire Co. 68, 69, 284 
American Television & Radio Co. 328 
Amperite Co., Inc. 319 
Amplex Mfg. Co., Division Chrysler Corp... 292 
Anaconda Wire & Cable Co. ; 354 
Anti-Corrosive Metal Products Co., Inc... 352 
Arkwright Finishing Co. 174 
Armstrong Cork Co. . 75 
Arrow-Hart & Hegeman Electric Co., 

SUNT) bas 9 0-0 ; ; 19, 20 
Associated Spring Corp. 256 
Atlas Coil Winders, Inc. 347 
Automatic Electric Mfg. Co. oat 353 
Automatic Electric Sales Corp. 193 
Automatic Switch Co. 322 
Baer Co., N.S. .. 314 
Baker & Co., Inc. 320 
Barnes Co., Wallace Div., Associated 

Spring Corp. .. . 256 

Barnes-Gibson-Raymond Div., Associated 

Spring Corp. .. 256 
Bear Mfg. Co. 234 
Beaver Gear Work, Inc. 335 
Belden Mfg. Co. Inside Front Cover 
Bentley, Harris Mfg. Co. 88 
Beryllium Corp., The 331 
Biwax Corp. 333 
Blake & Johnson Co., The 289 
Borthig Co., Inc., George C. 268 
Boston Wire & Cable Co. 339 
Bound Brook Oil-less Bearing Co. 250 
Bradley Laboratories, Inc. 40 
Brainin Co., C. S. 232 
Brand & Co., William 305 
Brown Instrument Div., Minneapolis-Hon- 

eywell Regulator Co. 34 
Bunell Machine & Tool Co. . F 177 
Burke Electric Co. ; 236 
Burlington Instrument Co. 230 

: Burndy Engineering Co., Inc. 337 
; Camear Screw & Mfg. Corp. 317 
, Cannon Electric Development Co. 204 
S Carnegie-Illinois Steel Corp. 187 
Celanese Corp. of America 195 
Central Screw Co. ; 270 
Ceramic Specialties Co., The 57 
Chace Co., W. M. .... 346 
Chase Brass & Copper Co. 74 
Chicago Molded Products Corp. 171 
Chicago Rawhide Mfg. Co. 79 
Chicago Rivet & Machine Co. 304 
Clare & Co.,.C, P. ; } 29 
Clarostat Mfg. Co., Inc. ‘ 345 
Clifford Mfg. Co. : 5 14 
Colonial Insulator Co., The 57,.319 


Columbia Steel Co. 


68, 69, 187,.284 
Continental Screw Co. . . 
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Cornish Wire Co., Inc. 
I RR, ce, eed se 
Cottrell Paper Co., Inc. 253 
Cramer Co., Inc., A. W. 345 
is Crescent Tool and Die Co. 345 
Cuyahoga Spring Co., The 333 











ELEVENTH ANNUAL PRODUCT DESIGN NUMBER 


Dano Electric Co., The . 5 aia ee 
Dayton Rogers Mfg. Co. .. ; 327 
Delco Appliance Div., General Motors Corp. 201 
Delco Products Div., General Motors Corp. 179 


Detroit Power Screwdriver Co. Saas 310 
Dial Light Co. of America, The : 178 
Dickten & Masch Mfg. Co. : _ 
Dow Corning Corp. .... ; 283 
Driver Co., Wilbur B. . 203 
Driver-Harris Co. ...... Spader 215 
Dunbar Brothers Co., Div. Associated 

Spring Corp. ...... 256 


Du Pont de Nemours Co., E. I. ...258, 293, 313 


Durakool, Inc. ........... ; 204 
Durez Plastics & Chemicals, Inc. .«) 
Dykem Co., The sank hcp jd pala 
Eastman Kodak Co. .. 53 
Eaton Manufacturing Co. 183, 286, 294 
Edison, Inc., Thomas A. . 226 
Elco Tool & Screw Corp. 202 
Electric Auto-Lite Co., The 90 
Electric Indicator Co. .... 285 
Electric Motor Corp. . 242 
Electric Specialty Co. .. ‘ 308 


Electrical Testing Laboratories, Inc. + 
Beste Dynamic Div. of the Electric Boat 
0. ; ; ; 


Swine as KS 4 257 
Electro Engineering Co., Inc. .. ; 178 
Electro Machines, Inc. ; ; 253 
Electro Switch Corp. ... a8 in ctaeee 
Emerson Electric Mfg. Co., The .. 299 
Essex Wire Corp. ..... 31 
Etching Co. of America .. jf. ee 
Euclid Electric & Mfg. Co., The 326 
Fansteel Metallurgical Corp. wie 51, 239 
Fasco Industries, Inc. ......... 161 
Federal Telephone and Radio Corp. . 307 
Felt Products Mfg. Co. . ia ; 320 
Fenwal, Incorporated . cat he ae 
Ferranti Electric, Inc. . 2 323 
Garfield Mfg. Co. oer, 186 
Garlock Packing Co., The 83 
Gaylord Container Corp. 278 
Gear Specialties ...... 73 
General Ceramics & Steatite Corp. 302 


General Controls 
General Electric Co. 
17, 64, 65, 76, 77, 197, 234, 263, 276 
General Industries Co., The .. 245, 266 
General Plate Div. of Metals and Controls 
Corp. a i 0 
Gibson Co., The William D. Div., Asso- 


ciated Spring Corp. ..... ee i 256 
Gibson Electric Co. ........ ‘4 + el 
Gits Brothers Mfg. Co. ... ; ... 8865 
Goodrich Chemical Co., B. F. : 25 
Gramer Co., The ie 
Guardian Electric 159 
Hagen Mfg. Co., Inc. 224 
Handy & Harman ; 13 
Hansen Mfg. Co., Inc. y abate ale 
Harper Co., The H. M. ; 227 
Haydon Co., The A. W. ... 355 
Heinemann Electric Co. .. 265 
Heinze Electric Co. 248 
Hercules Powder Co. .. 11 
Heyman Mfg. Co. . 184 
Hilliard Corporation, The 339 
Hinde & Dauch 243 
Hollingsworth & Vose Co. 4 327 
Holtzer-Cabot, Inc. .... ; . 86 
Hoover Co., The, Kingston-Conley Div. 188 
Hoover Ball & Bearing Co. se 
Hoskins Mfg. Co. ........ na : 267 
Hubbard Spring Co., M. D. . ‘ 322 
Hudson Wire Co., Winsted Div. 300 
Hussey & Co., C. G. : .. 193 
Ideal Industries, Inc. ..... ... . 208, 338 
Ilsco Copper Tube & Products, Inc. 5 329 
Illinois Electric Porcelain Co. ..... 57, 330 
Imperial Tracing Cloth .. 325 


Instrument Resistors Co. ....... ee 
Instrument Specialties Co., Inc. .......... 15 
Insulation Manufacturers Corp. ......... 4 
International Nickel Co., Inc., The nn, 
International Resistance Co. Sacks x 2 ae 
Irvington Varnish & Insulator Co. ........ 309 
Johnson Bronze Co. ................. 78 
Johnson Metal Hose, Inc. pe ee 319 
Jones Division, Howard B., Cinch Mfg. 
WM eee oa Soc od cas Ceo aR 230 
Pee We Os ns. cake. « i tr 
Kenyon Transformer Co., Inc. ........... 209 
Kester Solder Co. .......... ethos ee 216 
Keuffel & Esser Co. ........ ...+.- 26, 27, 325 
Kington-Conley Div., Hoover Co. .. es tee 
Knox Porcelain Corp. ........ iRise 
Kopp Glass, Inc. ............ JP OSEEE. 9 
Koppers Co., Inc. ........... 32, 33 
Krueger & Hudepohl.................... 343 


Kuhn & Jacch Molding and Tool Co. ...... 310 


Kurman Electric Co., Inc. ....... = a 
Kurz-Kasch, Inc., ............... aera 217 
Kux Machine Co. .......... ee ate 254 
Lamb Electric Co., The ........ 185 
Leland, Inc., G. H. .. Li pedsin eee 321 
Lewis Spring & Mfg. Co. ........... 344 
Raton Oe, Bi nts ae RRS ha 335 


Lord Mfg. Co. ..... Sell cca, eete WO 306 


Louthan Mfg. Co., Th 57, 275 
Wie On, Te i ie ced cc. ae 
Madison-Kipp Corp. ....... a Jota an 
Magnatrol Valve Corp. .................. 347 
Mallory & Co., Inc., P. R. ...... re 
Marco Industries, Inc. .......... Singlet 
Marion Electrical Instrument Co. ........ 43 
Master Electric Co., The .. Inside Back Cover 
os ee ae iscsi 
Mepco, Inc. ....... ret nS heck Gea acaba Shs 329 
Mercoid Corp., The ....... ot je eae ee 
Meyercord Co., The ............ wincen eater 


Mica Insulator Co. .......... .. 30 


Micro Switch, Division of First Industrial 
Corp. ; 


SUA sh pals eth cies Doe : SN 
Milford Rivet & Machine Co. ._... on 
Miniature Precision Bearings, Inc. : 339 
Minnesota Mining & Mfg. Co. ........... 206 
Mitchell-Rand Insulation Co., Inc. ..._.... 288 
Molded Products Corp. ................... 42 
Monsanto Chemical Co. ____. : nice 
MiGGRNN,: Goss cc cle 
Mueller Electrie Co. ..................... 383 
National Electric Products Corp. ........ 167 


National Electrical Manufacturers Assoc. 57° 


National Paint, Varnish and Lacquer 
Assoc., Inc. 


Vikas usta bP EOE a oe doe 18: 
National Screw & Mfg. Co., The .......... 30 
National Vulcanized Fibre Co. .......... 190 
New Departure Div., General Motors Corp. 
New England Mica Co., Inc. ............. 329 
New Jersey Porcelain Co. ............... 57 
New Jersey Wood Finishing Co. ......... 251 
New Jersey Zine Co., The ............... 223 
New York State Dept. of Commerce... .... 196 
Nothelfer Winding Laboratories ......... 332. 
Oakite Products, Inc. ................... 172 
Ohio Div., Associated Spring Corp. ....... 256 
Onis Dene Cen. FR Sis a ee oe 277 
Cees... Th. 25 .. A ieee 341 
Overly-Hautz Co., The ................. 246 
Owens-Corning Fiberglas Corp. .......58, 59% 
Pabews: ts, FO oes ade een 312 
Paramount Paper Tube Corp. ............ 337 
Parker-Kalon Corp. ................. bcs ae 
Peck Spring Co., The .............. ee 
Peerless Electric Co., The ............... 304 
Peerless Electrical Products Div., Altec- 
Ea COO s 5 es ovens Katies 6 aed 308 
Perkins Machine & Gear Co. ............ 296 
Phalo Plastics Corp. ...............- hee 
Phillips Control Corp. ...............+... 311 


Plaskon Div., Libbey-Owens-Ford Glass Co. 237 


355 
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Plax Corp., Div. Hartford-Empire Co. .. 

Porcelain, Electric Porcelain Section of The 
National Electric Mfrs. Assoc. Rass 

Porcelain Products, Inc. 

Potdevin Machine Co. 

Potter & Brumfield 

Potter Instrument Co. . 

Powrex Switch Co. ........ 

Precision Paper Tube Co. ...... 

Progressive Mfg. Co., The ... 

Pyramid Products Co. 


RAE Motor Corp. . ; 

R-B-M Div., Essex Wire Corp. y 

Radio Receptor Co., Inc. .... 

Rajah Co., The 

Randall Graphite Bearings, Inc. 

Rathborne Hair & Ridgeway Co. .... 

Raymond Mfg. Co., Div., Associated 
Spring 


Reveo, Inc. 5% 

Revere Copper & Brass, Inc. . 

Rex Rheostat Co. 

Richardson Co., The .... 

Riverside Manufacturing Co. 

Rebbins & Myers, Inc. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co. _... 

Rockbestos Products Corp. 

Roebling’s .Sons Co., John A. 

Rogan Brethers 

Rome Cable Corp. .... 

Russell, Burdsall & Ward Bolt & Nut Co. 

Russell Electric Co. 

Russell & Stoll Co., Inc. ..... 

Ryerson & Son, Inc., Joseph T. . 


SKF Industries, Inc. 


Safeway Heat Elements, Inc. 
Sangamo Electric Co. 


Scintilla Magneto Div., Bendix Aviation . 


Corp. . 

Scruggs Co., The Loyd ve 

Sealol Corp. 

Seymour Mfg. 

Shakeproof, c ery 

Signal Electric Mfg. Co. 

Signal Engineering & Mfg. Co. 

Sig-Trans, Inc. 

Skinner Electric Valve Division, The 
Skinner Chuck Co. 

Slater Electric & Mfg. Co., Inc. 

Soreng Manufacturing Corp. 

Speer Carbon Co. .. 

Spencer Thermostat Div., Metals & Con- 
trols Corp. ‘ F 

Sprague Electric Co. . _ 

Square D Company .. 57, 66, 

Stackpole Carbon Co. 

Standard Pressed Steel Co. 

Standard Transformer Co., The 

Stanley Tools 

Star Electric Motor Co. 

Star Porcelain Co. .... 

Sterling Bolt Co. ..... 

Steward Mfg. Co., D. M. 

Strom Steel Ball Co. . 

Struthers-Dunn, Inc. : 

Stupakoff Ceramic & Mfg. Co. 

Superior Electric Co. 

Synthane Corp. ... nee 


Telechron, Inc. ; 52, 
Tennessee Coal, Iron & Railroad Co. 
68, 69, 187, 


Timken Roller Bearing Co. 
Tinnerman Products, Inc. 


er Alloy -Mfg. Diy, 
0. : 

Titchener & Co. ap E. HL ; 
Topflight Tape Co. 
Townsend Co. i 
Triplett Electrical Instrument Ca. oe 
Twin Dise Clutch Co. ee 


> Natlonsl Lead 


Unimax Switch Div. of > 
Union Bag & Paper ne — 24 
Union Electric Products Co., Ine, is : a 
United-Carr Fastener Corp, 2’ 

U. 8. Electrical Motors, Inc. 4 
United States Steel Export Co. 68, 69, 187 a 
United States Steel Supply Co. ot 
U. 8S. Steel Wire Spring Co., The 
Universal Clay Products Co., The ___ 
Universal Winding Co. . A 


Valley Electric Corp. 
Varfiex Corp. 
Veeder-Root, Inc. 
Vulcan Electric Co. . 


Wagner Electric Corp. . 

Walker Co., George .. 

Ward Leonard Electric Co. 

Waterbury Rolling Mills, Inc. ..... 

Weller Mfg. Co. ........ 

Wesche Electric Co., The, B. ic. 

Western Felt Works .......... 
Westinghouse Electric Corp. . ee Cover, 


213, 225 
Weston Electrical Instrument Corp. 
West Virginia Pulp & Paper Co. ...... 
Wheland Co., The ....... 


Wickwire Spencer Steel Div., es , The + Colorade 
Fuel & Iron Corp. .... 


Wire Stripper Co. dk 
Wirebound Box Manufacturers Annee at 
Woods Machine Co., S. A. ‘ 
Wrought Washer Mfg. Co. . 


Zenith Electric Co. 


A. W. HAYDON 
Custom Designed Fimer 


This compact unit illustrates the internal 
mechanism of a custom designed D. C. Repeat 
Cycle Timer. Photo shows the extreme sim- 
plicity and compactness of a three-circuit 
sequence timer with aircraft type connection 


for mounting in housing (not shown). 

Let Haydon apply more than 18 years’ ex- 
perience and knowledge to the solution of your 
electrical timing and control problems. Write: 


A.W-HAYDON 


COMPANY 


North Elm Street 
Waterbury 32, Connecticut 
Design and Manufacture of Electrical Timing © 


ELECTRICAL MANUFACTURING, October 


COMPACT 
Size 2p" x 2%" x 21%" 
Series 3602 


PERIODICAL PRESS CORP., PHI 











. 


Smart Engineers are taking advantage of Master's unusual ability to. 
give them the RIGHT horsepower, the RIGHT shaft speed, the RIGHT 
construction features, the RIGHT mounting . . . all combined into 
one compact power package. 

Ole mam ltl iT with make-shift assemblies when you too may be 
enjoying these advantages. Master Motors, available in millions and 
millions of types and ratings (up to 150 HP) give you a selection you 
ele (Moh dik 

Open, enclosed, splash proof, fan-cooled, . 


explosion proof . . . horizontal or vertical the smart boys are 


. for all phases, voltages and frequencies 


aa single speed, multi-speed and variable eet: advantage of 11 ES 


speed types . . . with or without flanges or 
other special features . . . with 5 types of 
gear reduction up to 432 to 1 ratio . . . with electric brakes .. . 
with mechanical variable speed units . . . and ed every type of 
mounting . . . Master has them all and so can be completely impartial 
in helping you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master's broad line and you can 
increase the saleability of your motor driven products . . . improve 


the economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY + DAYTON 1, OHIO 








you can 6E SURE... te its 


Westinghouse 


What is your problem? 15,000,000 and more indi- 
vidual applications are evidence that Westinghouse 
Thermostats—coupled with Therm-a-neering service 
—solve control problems successfully. 

One reason for this is the variety of Westinghouse 
Thermostats. Each has qualities especially applicable 
for certain types of heat control. Take the Uni-Therm. 
It’s particularly useful for irons, ironers, fryers, melt- 
ing pots, dishwashers, table stoves, electric ovens 
and, in fact, any application where quick response 
and accurate temperature control are important. 

Close contact with the heated surface reduces the 


Therm-d-neering., A WEAT AND CONTROL EN- 
GINEERING SERVICE THAT OFFERS: 

ENGINEERS —thermal and electrical engineers to 
work with your own staff. 

RESEARCH —a well-equipped laboratory for testing 
full-scale models. 

PRODUCTION —a modern plant devoted entirely to 
heating units and controls. 

EXPERIENCE — world’s largest maker of bimetallic 
thermostats. 


problems to solve 


differential between operating and thermostat surfaces, ” 
This shorter heat path from heated surface to Bi-metal. 
maintains a uniform temperature from no load to full 
load. The result is close accurate control. 

The Uni-Therm may be your answer. But, whatever 
your problem, Westinghouse can supply practical, | 
reliable thermostat control backed by sound engineer. 7 
ing ... careful manufacturing . . . thorough testing, 
Let Therm-a-neering work for you. For complete in-7 
formation contact your Westinghouse representative, ” 
or write Westinghouse Electric Corporation, 1807 
Mercer Street, Meadville, Pa. J-10353 q 


HEATERS AND THERMOSTATS 





